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INDEX TO PRODUCT DATA SHEETS 
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CMOS FUNDAMENTALS 



mOS DEVICES 

Complementary MOS (CMOS) logic, memory, and 
switching circuits are constructed with P-channel and 
N-channel enhancement-mode MOS transistors dif- 
fused on a monolithic silicon chip. Field-effect transis- 
tors are unipolar devices; that is, their operation is 
based on a function of only one type of charge carrier — 
holes in P-channel types, and electrons in N-channel 
types. 

A simplified cross-section of an N-channel 
enhancement-mode MOS transistor is shown In Figure 
1. This transistor is a four-terminal device. In CMOS 
logic applications, the substrate and the source are 
usually connected to a common point, which in the 
N-channel transistor is the most negative potential or 
Vss. With no voltage applied between gate and source, 
the two N+ diffusions are electrically isolated from each 
other and no conduction occurs. As an increasingly 
positive voltage is applied to the gate, an N-type inver- 
sion layer begins to form at the surface between source 



and drain. When a threshold voltage Vtn is reached, the 
inversion layer just begins to connect source and drain, 
allowing some conduction. As the gate voltage in- 
creases further, the inversion layer is driven deeper, 

resulting in greater conductivity from source to drain. A 
saturation point is reached when +V|,s is forced higher 
than Vij-Vtn; the device, therefore, is self-current- 
limiting. Figure 2 shows typical drain characteristics for 
an N-channel MOS transistor. Note the similarity to 
equivalent vacuum tube characteristics. 

Operation of the P-channel device (Figure 3) is simi- 
lar, except that the source and substrate are connected 
to the most positive potential, Vdd- A P-type inversion 
layer, or channel, is formed when a negative voltage is 
applied to the gate with respect to the source. The 
threshold voltage Vrpis defined as that value of Vg which 
causes a specified minimum conductivity between 
source and drain. Saturation occurs when the drain-to- 
source voltage Vds is forced more negative than Vg-Vth- 
Figure 4 shows typical drain characteristics for a 
P-channel MOS transistor. 



N-Channel MOSFET Operation 
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A major feature of the metal oxide semiconductor is 
the very high input resistance resulting from the dielec- 
tric oxide isolation between the gate and the channel. 
The input resistance is virtually unaffected by the polar- 
ity of the gate bias. Also, whatever lealtage current does 
exist between gate and source is relatively independent 
of ambient temperature variations. 



mOSDSflCES 

Complementary MOS logic circuits employ both 
P-channel and N-channel enhancement-mode MOS 
transistors. They have opposite, or complementary, 
switching characteristics and can therefore be used as 
virtually ideal switching components. Consider the im- 
plementation shown in Figure 5. The circuit consists of 
one P-channel device and one N-channel device. Note 
thatto form the N-channel device, a P-doped "tub" must 
be created into which the device is placed. "Channel 
stops" must also be placed between the P-tub and the 
P-drain to prevent parasitic channeling effects. 

When a positive voltage Vnn is applied at the input, 
the P-channel switches off and the N-channel switches 
on. Thus, the output is connected to Vss through the low 
on-resistance of the N-channel device. Alternatively, 
applying Vss to the input turns off the N-channel and 
turns on the P-channel. In this state, the output is con- 
nected to Vdd through the equivalent on-resistance of 
the P-channel device. Therefore, an input voltage of Vdd 
results in an output voltage of V,,s, and an input voltage 
of Vss results in an output voltage of Vpo. The circuit is a 
simple digital inverter. 



Gates 

Any logic function capable of being constructed 
with ideal switches can be implemented in CMOS. Add- 
ing a parallel P-channel device and a series N-channel 
device to the basic inverter transforms the circuit into a 
positive-logic 2-input NAND gate (Figure 6). Adding a 
parallel N-channel and a series P-channel device in- 
stead transforms the inverter into a 2-input NOR gate. 




Figiii»6 



CMOS Combtnatlonal Logte FuMorf 




Note that in each circuit there exists no DC path 
fron:i Vdd to Vss: if a connection is made to Vss through 
the N-channels, a corresponding P-channel blocks the 
connection to VddI alternatively, if the P-channels are 
on, then a corresponding N-channel is off. Therefore, 
very low power dissipation results without sacrificing 
low output Impedance. 

Combinational Logic 

Numerous functional logic combinations are easily 
implemented in CMOS. A rule of thumb is series 
N-channel devices for AND/NAND functions, and paral- 
lel N-channel devices for OR/NOR functions. The 
P-channel devices are then configured in the circuit 
dual of the N-channel devices. Figure 7 shows the com- 
mon AND/OR/INVERT (AOI) construction. 

Transmission Gales (Analog Switches) 

The CMOS transmission gate, or analog switch, is a 
single-pole single-throw (SPST) switch formed by the 
parallel connection of a P-channel and an N-efeannel 
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device (Figure 8). The inverter is required to apply the 
correct polarity gate voltage to both transistors simul- 
taneously. The switch is purely ohmic, with an ON- 
resistance of about 200 - 40011 and OFF-reslstance typi- 
cally about *0"n. There Is no offset voltage across the 
switch. These characteristics approach those of the 
ideal switch (Ron = 0, Rorr = '^)- A single-transistor 
switch results in a source-follower circuit In which gate 
cut-off occurs and limits the load to charge only to 
within one threshold of the gate. When two complemen- 
tary devices are operated in parallel, one of the two 
channels is always being operated as a drain-loaded 
stage, permitting a low-impedance path for all switched 
signal voltages. 

The transmission gate Is useful in digital applica- 
tions as well. Combinational logic functions can be im- 
ptemented, and the device provides a simple-fiWittiodf^ 
constructing 3-state (bussed) systems. 

SCL4000 SERIES DEVICES 

Using basic CMOS techniques. Solid State Scien- 
tific has developed the SCL4000 Series Family of build- 
ing block elements and complex functions. Devices 
numbered SCL40xx and SCL45xx are equivalents to 
industry 40xx and 45xx types. The designation SCL44xx 
indicates proprietary devices; they are usually varia- 
tions on standard 40xx devices, making them moresuitr 
able for specific applications. 
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DESIGN INFORMATION 



CMOS DESIGN CONSIDERATIONS 



This section is presented as an aid to the systems designer in proper application and use 
of CMOS devices. Areas such as power supply techniques and dissipation charac- 
teristics, thermal factors, operating considerations, interfacing parameters, and ac 
fan-out are covered in some detail. 



POWER SUPPLY CONSIDERATIONS 

CMOS offers the designer several Important advan- 
tages over other technologies: 

1. wide operating voltage range 

2. very low power dissipation 

3. constant switching threshold voltage ratio 
These advantages permit operation from unregulated 
supplies, simplify filtering requirements, and eliminate 
the need for cooling equipment. In addition, battery- 
operated systems, either stand-alone or back-up, are 
feasible. 

OPERATING VOLTAGE RANGE 

Minimum and maximum operating voltages for all 
Solid State Scientific CMOS devices are specified as 3 
and 15 Vdc, respectively, with an absolute limitation of 
-0.5 and 18 Vdc, applied at the V„„ terminal relative to 
Vss- The minimum value of 3 Vdc represents the 
maximum expected value of either P-channel or 
N-channel transistor threshold voltages. Operation at 
lower voltages may, therefore, prevent half of the device 
from turning on. The absolute limitation of -0.5 Vdc 
merely prevents the internal device junctions from be- 
coming forward-biased: the circuit is obviously non- 
operational under this condition. 

The maximum value prevents avalanche of these 
Internal junctions. While the 18 Vdc restriction on low- 
current avalanche is somewhat conservative, there Is 
the possibility of on-chip current transients turning on 
the parasitic bipolar transistors inherent In CMOS con- 
struction. The chip can enter secondary breakdown be- 
cause these transients can easily exceed the 10-50 mA 
sustaining current required. The result is a short circuit 
reflected at the supply and catastrophic device failure 
(see Figure 1). 



POWER DISSIPATION 

The quiescent, or DC, power dissipation compo- 
nent consists normally of only leakage currents across 
reverse-biased diode junctions. This is true because, in 
the quiescent state, there exists no direct path between 
Vnn and Vss other than these leakages, which are typi- 
cally in the nanoampere region. In reality, certain sur- 
face effects will contribute to the quiescent dissipation. 
These factors have been taken Into account In specify- 
ing the worst-case values given In the Individual device 
data sheets; these values should be used by the de^ 
signer in determining the necessary capacity of standby 
battery or other back-up supplies. 

Dynamic, or ac, dissipation consists of two factors 
associated with switching: the power delivered from the 
supply to the load, and the current which momentarily 
flows between the supplies during switching. The first 
of these represents the energy required to charge and 
discharge the load capacitance (plus the small internal 
capacitances). The energy stored by a capacitor is given 
by: 

Es = V2 CV2 

Since CMOS outputs switch from supply to supply, and 
the load capacitance is both charged and discharged 
once each cycle of the output frequency f, this compo- 
nent of power dissipation is given by: 



Pd ^ 



2Es 
t 



C:,V^„f (Vss = Vdc) 



Note that this component increases linearly with load 

capacitance C,., operating frequency f, and the square 
of the operating voltage V„„. Figure 2 shows this func- 
tional dependence for a typical CMOS gate. 

The Figure assumes input rise and fall times of 
20ns. As these transition times increase, however, cur- 
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rent flows between the supplies because both 
P-channel and N-channel transistors are biased on 
momentarily. This through-current is a complex func- 
tion of fabrication parameters, device geometries, 
operating voltage, temperature, rise and fall times, and 
operating frequency. A typical waveform of through- 
current Irt in relation to voltage transfer characteristics 
Is shown in Figure 3. 

Power dissipation due to through-current can be 
shown to be proportional to the factors described above 
in the following way: 

Pre °: f (tr + t,)V?,„ 
where the constant of proportionality is dependent 
upon device parameters. 

The relationship between supply current looand \ss, 
load capacitance, and Input rise and fall time is illus- 
trated in Figure 4. 

The waveforms (a) show l„o, Iss, and the through- 
current Ixr for a load capacitance of 15pF and t„ t, of 
lO^iS. The smaller of the lonand Uspuises represents the 
maximum through-current of the device. The slight 
amplitude differences between pulses represent the 
current delivered to the load. The magnitude of the 
through-current pulses in (a) is used as the standard for 
(b) and (c). 

The input rise and fall times are decreased to 400ns 
in (b). Here again, the smaller current pulses represent 
through-current, which has somewhat decreased from 
(a). Note that since the width of the current pulse has 
also decreased, the magnitude of the current delivered 
to the 1SpF load has Increased (to deliver the same 
charge). 

Load capacitance in (c) is Increased to 65pF, and 
input transition times decreased to 40ns. Through- 
current pulses have virtually disappeared, except forthe 
current charging and discharging internal capacitance. 
The magnitude of the load current, however, has in- 
creased due to the increased load and narrower current 
pulse width. 

All complex CMOS functional devices employ buf- 
fered inputs to minimize the through-current effects 

described here. Caution is urged when using high- 
current buffers and unbuffered gates in conjunction 
with large loads and high operating voltages; long input 
rise and fall times may cause the device power dissipa- 
tion restriction to be exceeded. 

REGULATION AND BAHERY 0l>ERATI0N 

The wide operating voltage range and constant 
switching voltage ratio of CMOS permit use of simple 
unregulated supplies, as shown In Figure 5. 
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Fig. 7 — Deriving CMOS power from higli voltage 
DC source 



The primary considerations with a supply of this 
type are: 

1. The resulting voltage must at all times fall within 
the specified limits of the system. This is the 
purpose of the zener diode. 

2. The lowest instantaneous voltage must permit 
the system to operate at the worst-case system 
speed parameters. 

3. The filter capacitor must be able to furnish the 
worst-case system switching current. Rs is 
selected to supply the peak transient current of 
the system plus the necessary zener current 
when diode D, is forward biased (high portion of 
Vs cycle). The capacitor is selected to supply the 
system switching current and quiescent current 
when D, is reverse biased (low portion of Vs 
cycle). 

Replacing the filter capacitor with a rechargeable 
battery provides an easy method of implementing a 
back-up supply (see Figure 6). Here, Rs supplies also the 
charging current for the battery. The zener diode has a 
breakdown voltage between the battery voltage and the 
maximum device rating. It prevents power line tran- 
sients from developing dEunaging voltage spikes due to 
the characteristic impedance of the t>attery. Systems 
may be kept operating over long periods of time on such 
a supply. 

CMOS power supplies may also be derived from 
higher-voltage dc supplies as shown in Figure 7. The 
zener diode regulates the CMOS supply voltage; resis- 
tor Rs supplies the load and zener currents, while the 
filter capacitor maintains the voltage during switching 
transients. 

HLTERiNG 

Most CMOS systems require less filtering on supply 
busses than other logic families. While Vdd and V.^s line 
drops are generally small due to the small currents in- 
volved, a few capacitors per board are recommended to 
prevent switching transients from causing excessive 
voltage variations. This is especially true with devices 
which have long rise and fall time input signals. As 
described in the discussion of through-current, large 
supply currents can result under these conditions. An 
extra 0.1 |i F capacitor may be required to supply the 
current surge without causing excessive supply voltage 
drops. Similarly, devices which operate synchronously, 
such as counters and shift registers, supply large charg- 
ing currents to several loads during switching. Here 
again, 0.1 m F bypass capacitors may be indicated in 
such eases. 



THERMAL FACTORS 

Transfer characteristics of CMOS devices exhibit 
excellent stability over temperature. This feature allows 
the ambient temperature range of CMOS devices to be a 
function of package type. This section discusses tech- 
niques of thermal management and the variation of de- 
vice characteristics with temperature. 

THERMAL MANAGEMENT 

Circuit performance and long-term reliability are 
maximized at low junction temperatures. Power dissi- 
pation is the common source of heat in any system; the 
negligible power consumed in the quiescent state in 
CMOS circuits is a major factor in maintaining perform- 
ance and reliability. In general, operation at moderate 
speeds and voltages does not require consideration of 
the package dissipation restriction of 300 mW. In high- 
frequency, high-voltage, large-load, or analog applica- 
tions, however, these considerations become impor- 
tant. 

The average junction temperature is a function of 
device power dissipation and the ability of the packag- 
ing system to remove the generated heat. This is ex- 
pressed In the following formula: 

Tj =TA-^PD(eJA) 

where Tj = junction temperature 
Ta = ambient temperature 
Pd =^ calculated power dissipation 
OjA = thermal resistance, junction-to-ambient 
Worst-case and typical values of Oj^ for common IC 
package types in still air and without heat sinking are 
shown in the table: 



Pacliage Type 


e,J°C/watf) 


Typ 


Max 


Epoxy B Dual-in-line 


135 


200 


14- or 16-lead 






Cerdip Dual-in-line 


100 


155 


14- or 16-lead 






Epoxy B Dual-in-line 


95 


140 


24-lead 






Ceramic Dual-in-line 


70 


100 


24-lead 







These figum should be consulted in cases where 
there is reason.to believe that device dissipation maybe 
excessive. 
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Fig. 8 — Typical inverter voltage transfer character- Fig. 9 — Typical multiple- input switching transfer 



istics as a function of temperature characteristics for conventional 4-input 
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nUUUIETRIC THERMAL VARUmOH 

All operational parameters vary to some degree 
with temperature. Since CMOS devices may be used 
over very wride temperature ranges, the designer should 
be familiar with the effects of these thermal variations. 
They fall into three categories: transfer characteristics, 
leakage current, and channel resistance effects. 

1 . Transfer Characteristics 

Figure 8 illustrates the negligible variation in transfer 
voltage over the entire military temperature range. 
This results from the tendency of P-channel and 
N-channel transistor threshold voltages to track to- 
gether. Under similar conditions, a bipolar device 
threshold may vary more than 40%. This features 
makes threshold-dependent circuits such as oscil- 
lators and multi-vibrators feasible in systems with a 
wide range of operating temperature. 

2. Leakage Current 

As expected, since device leakage current is nor- 
mally leakage across reverse- biased silicon junc- 
tions, temperature variation of this parameter fol- 
lows the traditional diode leakage characteristic, 
i.e., approximately doubling with each^lf'e rise In 
temperature. 

3. Channel Resistance 

Such parameters as output drive current (Ioh. Iol). 
switching through-current (Irr). propagation delays 
(tpLH, tpHi), and output transition times (tTi.H. Ithl) are 
direct effects of channel resistance. These param- 
eters vary aschannel resistance varies — 0.3%/°C. Cur- 
rent characteristics decrease with increasing tem- 
perature at this rate; this factor is employed in speci- 
fying low- and high-temperature limits for these 
parameters on device data sheets. Switching 
parameters increase at this rate with temperature; 
this dependence must be considered by the designer 
in order to guarantee system dynamic performahc^ 
over temperature. 

INPUT RATINGS 

The high impedance of a CMOS input results from 
the insulating oxide between the gate and the channel. 
This high impedance coupled with the 5pF input capaci- 
tance make CMOS inputs excellent energy storage 
nodes, allowing buildup of large voltages. Input diode 
protection networks are used, therefore, to conduct ex- 
cess energy to the supply rails, thus protecting the gate 
regions from damage. These diodes affect certain de- 
vice operations, as described in the following discus- 
sion of general input chara6(erisUIS8. ' 



MPUT VOLTAGE RANBE 

Input signals should never exceed the range from 
0.5 Vdc more negative than Vs,s to 0.5 Vdc more positive 
than Vnn. This prevents forward biasing the input di- 
odes, with the attendant possibility of entering a latch- 
up mode due to high-current transients. Further details 
may be found in the preceding discussion of "Power 
Supply Considerations" and later on in this section. 

NOISE IMMUNITY 

Noise immunity as specified in CMOS data sheets 
refers to the worst-case input voltage levels which will 
maintain guaranteed output conditions and will not 
produce a change in logic state. Specifically, the data 
sheets specify the minimum input high-level voltage 
(Vm) and maximum input low-level voltage (Vn) which 
guarantee an output voltage of no lower than 90% of Vdd 
or no higher than 10% of Vdd under no-load conditions 
(|l„|<1;iA). Since the switching threshold voltage of a 
CMOS inverter is typically 50% of the supply and fairly 
sharp, and output voltages are close to the supplies, 
these input voltages tend to be symmetric and close to 
the ideal situation of 50% noise Immunity. In fact, Vm is 
typically 55% of Vdd, and Vn. is 45% of Vdd. (Note: the 
older designations of Vnh and Vkl can be related to Vn, 
and Vu, by the following: 

Vnh = Vdd - Vm (min) 

Vnl= Vu.(max)-Vss.) 

Worst-case specifications undertheseoutputvoltage 
requirements are 20% of Vdd for the conventional SSI 
devices (Note: the older 30% noise immunity specifica- 
tion allowed much greater output voltage variations). 
This specification can be greatly improved by making 
the transfer voltage characteristic sharper, i.e., increas- 
ing device gain. In 1970, Solid State Scientific devel- 
oped the technique of buffering gate outputs for in- 
creased gain; since that time, all CMOS gates in the 
SCL4000 series have been buffered. The industry began 
to realize the superiority of this structure for digital logic 
applications only with the recent agreement on "B" 
series CMOS. 

Buffered outputs become even more important in 
maintaining noise Immunity with the variation in trans- 
fer voltage with input pattern on multiple input gates. 
Figure 9 shows the typical range in switching voltage for 
a conventional 4-input NAND gate. Observe that V,h 
(min) degrades as a function of the number of inputs 
switching. This pattern sensitivity is-feversed for NOR 
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Fig. 10 — Typical signal-line noiaHnnnunity 



gate types. Buffering the device outputs, although the 
variations in switching voltage are unaffected, main- 
tains greater noise immunity over all Input conditions 
resulting from the much more nearly ideal transfer 
characteristic. Further improvement is attained by the 
requirement that CMOS gate structures consist of no 
more than three inputs per section; this decreases the 
variation in switching voltage, as compared with the 
4-input gate in Figure 9. There are many other advan- 
tages to the buffered-gate concept. Each one Is fully 
discussed In following sections. 

Note that Solid State Scientific specifies and meas- 
ures noise immunity under worst-case input combina- 
tions. This factor gives the designer a more realistic 
description of device operation, In view of the above 
discussion. 

Noise immunity specifications refer to input sig- 
nals; however, a similar discussion applies to noise in- 
troduced on power and ground lines. CMOS devices are 
sensitive only to negative power line transients and pos- 
itive ground line transients. The magnitude of power- 
and ground-line noise immunity approaches that of 
algnal-line noise immunity because of the close track- 
ing of output voltage with supply in either state. 

The relatively slow response times of CMOS de- 
vices tend to act as a noise filter: extremely short spil<es 
of greater magnitude than the dc noise immunity limits 
are prevented from propagating through the device. A 
typical example of dc noise immunity is shown in Figure 

m 

Another source of noise introduction into CMOS 
devices is crosstalk from high noise voltages coupled 
through small capacitances. Since CMOS devices have 
much higher output impedance than equivalent TTL 
types, they are much more sensitive than TTL to such 
capacitively-coupled noise. The designer should con- 
sult the individual device data sheets to determine the 
magnitude of current which will pull a CMOS output into 
the threshold region of the driven CMOS inputs, and use 
good interconnection techniques to prevent this type of 
crosstalk from interfering with system operation. 



■iPUT CURRENT 

The high input impedance of CMOS results in an 
input eurrantof lyptedhf ligp^c. Worst-ciee ^eetfjcar 



tions provide allowance for surface effects, and guaran- 
tee no higher than tOOnAdc at room temperature. 

These characteristics apply for input voltages 
within the permitted range, as described above. There 
are a certain class of applications, however, such as 
oscillators and multivibrators, for which input voltages 
normally exceed the supplies by large margins. In these 
instances, the input protection diodes can be utilized as 
clamps if the input current is restricted to lOmAdc or 
less. This is usually accomplished by adding a series 
resistor at the affected input. The minimum value of this 
resistor is calculated from the worst-case input voltage 
and the input current limitation; the maximum value 
should be determined by the effect which the combina- 
tion of this resistor and the 5pF input.eapacitance has 
on operating speed and frequency. 



UNUSED INPUTS 

If a CMOS input is left unterminated, it can acquire 
unpredictable voltages through coupling with stray ex- 
ternal capacitances and internal crosstalk. Since these 
voltages are normally within the supply range, the input 
protection diodes cannot conduct away this accumu- 
lated energy. Since both P- and N-channel transistors 
spend significant time in their "on" states, both power 
dissipation and device noise immunity degrade. Evert 
catastrophic failure can result from these conditions. 
Therefore, all inputs should be connected to an appro- 
priate supply voltage, or to another driven CMOS input. 
If a portion of a device is not loaded, its inputs must also 
be properly terminated. 



IMPUTWAVEFORIHS 

The maximum input rise and fall time specification 
for sequential circuits is typically in the 3/is to 15|is 
range, depending on supply voltage. This prevents am- 
biguous logic states and false clocking due to switching 
voltage variations and skew problems. Power dissipa- 
tion also increases as logic elements spend more time in 
the switching region. 

When sequential circuits are cascaded, the 
maximum rise and fall times of the dock input should be 
equal to or less than the transition times of the data 
outputs driving data Inputs, plus the propagation delay 
of the output driving stage for the output capacitive 
load. If setup and hold times are specified on device 
data sheets, they must also be taken into account. 

Schmitt trigger constructions may be indicated to 
bring rise and fall times within indicated bounds. 



INPUT PROTECTION NETWORKS 

Because the gate oxide of a CMOS transistor has 
extremely high resistance, even a very-low-energy 
source (such as a static charge) is capable of develop- 
ing the breakdown voltage of approximately 100V. This 
results in permanent damage to the device. Therefore, 
gate protection structures are employed to conduct ex- 
cess energy away from the gate region. These struc- 
tures, however, are only capable of protecting from 
overvoltages of less than 1000V. While this is normally 
sufficient for in-system transients, device handling can 
produce overvoltages of one or two orders of mag- 
nitude greater. Handling precautions are recommended 
when using CMOS devices. Some suggested proce- 
dures appear in the section entitled "Handling Precau- 
tions for CMOS Devices". 

The input protection structure utilized on SCL4000 
Series devices is shown In the dlagnam ef a typical 
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Fig. 1 1 — Gate-oxide protection circuit used in 
SCL4000 integrated circuits 

CMOS device in Figure 1 1. The circuit consists of diodes 
D1 and D2, whicti clamp the input voltage to Vss and Vdd. 
respectively, and series resistor R, whose nominal value 
is 1.5Kfi. Avalanche voltages ot the diodes are w/ell 
below the breakdown voltage of the gate oxide. The 
resistor provides a small delay with the 5pF input 
capacitance which allows excess energy to be con- 
ducted away before reaching the gate region. 

When the diodes are used as clamps for oscillators, 
multivibrators, etc., input current must be limited to less 
than 10mA to protect against both possible latchup and 
long-term degradation due to metal migration. 

In a system power-up or power-down sequence, 
power must be applied to the device before the intro- 
duction of low-impedance driving signals. This se- 
quence must also be maintained while trouM<MMKX^- 
ing systems where devices or modules mustt be. n»- 
mov^ from or inserted into a system. 

OUTPUT CHARACTERISTICS 

The amount of current which a CMOS output is 
capable of sinking or sourcing is a function of the chan- 
nel impedance of the driving structure. These charac- 
teristics vary with voltage and temperature; these varia- 
tions were discussed previously. Transistor charac- 
teristics are illustrated on most device data sheets. 

BUFUnED OUTPUTS 

Consider the conventional CMOS 2-input NAND 
gate structure of Figure 12. Since the N-channel devices 
are in series, their on-resistance must be decreased 
(larger chip area) to hold the output low impedance (or 
sink current parameter) within specification. As the 
number of gate inputs increases, even larger N-channel 
transistors are required. Also, since the P-channel de- 



vices are connected in parallel, the output high impe- 
dance (and, therefore source current) is a function of 
input pattern, i.e., the number of devices turned on. 
Solid State Scientific gates have buffered outputs: small 
geometry logic transistors are used to generate the re- 
quired function, while only one large P-channel and one 
large N-channel device form the output. This technique 
reduces chip size; in addition, output impedance is no 
longer a function of input pattern. This means that dc 
and ac fanout are constant, and the user need not con- 
cern himself with several sets of loading requirements 
for each device. 

OUTPUT LOAmNG 

Since CMOS outputs driving CMOS inputs switch 
essentially from supply to supply while the driven inputs 
draw very little current (typically 10 pAdc), dc fanout can 
usually be ignored, except in bus-oriented systems. Of 
much greater importance is ac fanout, discussed below. 
However, several precautions are necessary to prevent 
damaging the output structure. 

The outputs of most CMOS devices consist of a 
complementary pair. This structure prohibits the con- 
nection of outputs in a "wire-OR" configuration. 
Three-state output devices should be used to achieve 
this configuration. It is possible, however, to parallel 
inputs and outputs of devices to provide increased 
drive. This practice should be restricted to devices 
within the same package to avoid current hogging. 

Note that because of the negative temperature 
coefficient of MOS transistors, there is built-in short- 
term bum-out protection. In general, devices with stan- 
dard output characteristics may be shorted to the sup- 
ply rails at low operating voltages. Precautions are nec- 
essary with higher voltages and/or high-current buffers, 
in which saturation currents can cause the tnaxlmum 
dissipation limitation to be exceeded. 

CMOS drive capability is limited if the outputs are 
required to maintain a specified logic level. However, if 
the output is used to drive a discrete device such as a 
transistor or LED, large currents (within maximum rat- 
ings) can be achieved by operating the device in the 
saturated region. 

The output impedance of a CMOS device can be 
employed as an effective means of providing delay and 
integrator functions when loaded with a capacitor. 
However, in any application which places a sizable 
capacitive load on a CMOS output, care must be taken 
to prevent damaging transient currents when power is 
removed. If the capacitive load is charged when the 
power supply is removed, the diode from the output to 
the supply (output D2in Figure 11) forms the discharge 
path as it becomes forward biased. Series resistance 
should be added to the output in order to prevent dis- 
charge currents above 1mA. 
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INTERFACE PARAMETERS 



Table I provides interface parameters between 
CMOS and other logic families under the following con- 
ditions: 

1. The power-supply voltage level and tolerances are 
chosen to accommodate the interfaced elements, 
since CMOS devices will operate over a much wider 
range. 



2. The logic levels at the interface will meet or exceed 

the specified worst-case logic levels of the other el- 
ements. 

3. Fan-out rules at the interface are derived from the 
current sourcing or sinking capability of the driving 
element. 



TABLE I. CMOS INTERFACE PARAMETERS 



INTERFACE 


INTERFACE 
NOISE MARGIN 

"1" "0" 


INTERFACE 
LOGIC LEVELS 

"1" "0" 


INTERFACE 
MAXIMUM 
FAN OUT 


REMARKS 


CMOS^CMOS 


1.5V 1.5V 


3.5V 1.5V 


> 50 


5-volt system 


3.0V 3.0V 


7.0V 3.0V 


> 50 


1 0-volt system 


4.0V 4.0V 


11.0V 4.0V 


> 50 


1 5-volt system 


Phjnc TTi /nTi 
l/MUo-l 1 UU 1 L 


K\/ n AM 


£.Uv U.oV 


c. 


Qi iff Apo /^n 111 

Duners only 


TTL/DTL-CMOS 


1.1V 1.1V 


3.5V 1.5V 


See Remarks 


2Kfl pull-up resistor for TIL or open- 
collector DTL. Fan-out determined by 
dynamic requirements 


CMOS-LnL 


2.5V 0.5V 


2.0V 0.7V 


2 


Standard "B" Series Output Drive 


LTTL-CMOS 


1.1V 1.2V 


3.SV 1.5V 


See Remarks 


3Kn pull-up resistor. Fan-out determteefl' 
by dynamic requirements 


GMOS-LSTTL 


2.5V 0.4V 


2.0V . 0.8V 


1 


Standard "B" Series Output Drive 


LSTTL-GMOS 


1.1V 1.1V 


3.5V 1.5V 


Seg Benifks 


3Kn pull-up resistor. Fan-out determined 
by dynamic requirements. 


CMOS-HTL 


5.0V 5.0V 


8.5V 6.5V 


1 




HTL-CMOS 


2.5V 2.5V 


11.0V 4.0V 


> 50 


Active pull-up HTL 


3.5V 3.5V 


> 50 


Passive pull-up HTL witii 2Kn to 5Kn 
pull-up resistor. 


CMOS-MOS 


3.0V 4.0V 


-3.0V -9.0V 


> 50 


High threshold PJVIOS: 

Vss-Vdd=13V 


2.5 V 6.0V 


2.5V 1.0V 


> 50 


Low threshold PMOS: 

Vs.s-Vou=10V 


MOS-CMOS 


3.9V 3.9V 


-3.9V -9.1V 


> 50 


High threshold PMOS: 
Vss-Vdd=13V 


3.0V 3.0V 


2.0V -2.0V 


> 50 


Low threshold PMOS: 

Vss-V„B=10V 


CMOS-ECL 


0.225V 4.325V 


-1.105 -1.475 


2 


VDD=ground 
Vss=-5.2V- 


ECL-CMOS 


0.66V* 1.56V* 


-1.56V -3.64V 


> 50 


VDD=ground 
Vss= -5.2V 



* Epical with transistor drivBf' 



MQliEft 1. interface Noise IMargin 

For "1" Column — difference between output high level of one device and input high level of next device. 
For "0" Column — difference between output low level of one device and input low level of next device. 
2. Interface Logic Level Worst-case threshold level going from one device to the input of another. 
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DYNAMIC CONSIDERATIONS 



VOLTAGE EFFECTS 



The operating speed of a CMOS logic system is 
dependent upon signal propagation delays, output 
transition times, and associated ciiaracteristics. These 
parameters vary as a function of output load capaci- 
tance (ac fanout), operating voKage, and device tem- 
perature. 

All device data sheets give dynamic characteristics 
at Vdd = 5, 10, and 15 Vdc, 50pF load capacitance, and 
25°C ambient temperature. 

CAPACmVE LOADING 

The higher output impedance of CMOS devices, 
in comparison to TTL, make them more sensitive to 
capacitive loading (ac fan-out). A linear relationship 
exists between dynamic parameters and load capaci- 
tance, which is to be expected: loads are charged and 
discharged by the resistance of the driving transistor 
channel. 

The buffered gate output structure pioneered by 
Solid State Scientific in 1970 provides significantly bet- 
ter performance than conventional CMOS gate struc- 
tures. The single stage output mai<es delays and transi- 
tion times independent of input pattern and less sensi- 
tive to capacitive loading. In addition, the extra gain 
stages provide significant pulse shaping of slow transi- 
tion inputs — when input rise and fall times increase, the 
conventional gate exhibits an increase in output transi- 
tion time, while the buffered gate transition times re- 
main unchanged. This feature eliminates progressive 
deterioration of pulse characteristics in a system. These 
buffered outputs are designed for symmetric transition 
times, as opposed to the conventional types. 

Special considerations must be given to output 
transition times and propagation delays when driving 
synchronous systems with edge triggered inputs. Con- 
sult the section on "Input Waveforms". 

It should be noted that the extra gain stages in a 
buffered-output gate exhibit very sharp transfer charac- 
teristics. In certain applications, notably oscillators, 
multivibrators, or poor input transitions, this may result 
in ringing or even oscillation at the switching point. For 
this reason, Solid State Scientific manufactures several 
simple unbuffered inverters (SCL4007UB, SCL4069UB, 
SCL4449UB) and unbuffered 2-input gates 
(SCL4001UB, SCL4011UB). Since these types exhibit 
none of the features of buffered outputs, it is recom- 
mended that some pulse shaping be employed to permit 
use of the buffered structures wherever possible. 



Increasing the supply voltage from 5Vdc to 1 0Vdc at 
least doubles the operating speed of CMOS devices. 
Increasing to 1 5V results in another increase, usually far 
less, at a substantial penalty in power dissipation. The 
increase In speed is a direct effect of the lower channel 
resistance; the increase in power dissipation is a 
symptom of higher charging currents to load capaci- 
tances. 

Dynamic qharacteristics at voltagjes not given on 
device data sheets may be NwVf)i>t«itid froni specified 
data. 

TEMPERATURE VARIATIONS 

As the temperature of a CMOS device increases, 
carrier mobility decreases, resulting in an increase in 
channel impedance. Therefore, dynamic parameters 
change in proportion to the factor given previously: 
-0.3%/°C for operating frequency, -i-0.3%/°C for all other 
parameters. Consequently, this factor must be consid- 
ered in designing a system which must operate at a 
given frequency over a wide temperature cangt- 

THREE STATE LO&IC 

Devices such as the SCL4016 and SCL4066 provide 
a means for constructing bus-oriented systems. Several 
devices in the SCL4000 Series employ variations in this 
structure to provide their own high-impedance output 
state. Leal<age currents and capacitances are specified 
on individual data sheets, to allow the user to d^ermine 
fan-out and system speed. 

ANALOG SIGNAL SWITCHING 

When using the analog switch device types, care 
must be taken to prevent the input signal from exceed- 
ing the supply voltage. Latch-up conditions may result if 
this precaution is not observed. 

The ON-resistance characteristics of the switch are 
specified on the device data sheets. This enables the 
user to calculate power dissipation for high-current- 
drive requirements. 

All CMOS switches are make-before-break. There- 
fore, in multiplexing applications, the low-impedance 
path between signal drivers which occurs during the 
overlap must be considered when generating control- 
input signals. 

Further information is contained on individual data 
sheets. 
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HANDLING CMOS DEVICES 



Care must be exercised in handling any CMOS de- 
vice. Although all SSS CMOS devices have a built-in 
protective diode network which protects the device 
against damage due to static electric discharge, addi- 
tional precautions should be followed to assure 
trouble-free performance after assembly. The following 
guidelines for Itaiullii^ diC^ Mevici^ me suggested : 

A. BENERM. 

• Use a conductive, grounded work surface. 

• Keep operators at ground potential (use conductive 
wrist bands and a 1 megohm resistor to ground) 

• Don't use nylon smocks. 

• Repack devices in conductive or anti-static contain^ 
ers; keep devices at a common potential. 

• Use conductive or anti-static envelopes for storing 
and shipping devices — never use untreated plastic. 

GLMMMB 

• Use stefe neutralizing ion blower when manttslly 
Cleaning with 



• Ground all automatic e<^uipment. 

• Ground cleaning b^gls^. . 

C. ASSEMBLY 

• Insert CMOS devices last to avoid overhandling. 

• Use conductive handling trays. 

• Use conductive material between edge connections. 

• Ground all automatic insertion equipment. 

• Ground solder machines and metallic parts of con- 
veyor systems. 

• Ground soldering irons. 

D. TESTING 

• Use grounded metallic fixtures where possible. 

• Use static neutralizing ion air blower when using au- 
tomatic handlers. 

• Use conductive handling trays. 

• Don't insert or remove boards with power turned ON. 



CMOS CHIPS 



Solid State Scientific CMOS integrated circuits are 
provided in chip form to permit customer design of 
special or hybrid circuits to suit i ndividual needs. CMOS 
chips are electrically Identical to (temperature range 
-55''C to -H25'' C) and offer the features of their pack- 
aged counterparts. For maximum ratings, einctrlcal 
characteristics, schematics, and features, see the Indi- 
vidual data sheets in this catalog. 

CHIP PREPARATION 

• All chips have gold backs (4500 A Typ.) provkling 
ohmic contact to substrate. 

• All chips are glass passivated. 

• Chip thickness is typically 15 mils, and cleavage an- 
gles are 57°. 

• All chips are visually Inspected to MIL-STD-SeSA, 
Mtd. 2010.2, Cond. B unless ptherwis« specified. 

• All chips have been electrlcallytested forall sitaticand 
functional parameters. 

• Chip Inspection and packaging is performed under 
laminar flow hoods in a temperature- and humidity- 
controlled dust^'free atmosphere 

CHIP HANDUNG 

• Chips should be stored in a clean, dry atmosphere 
preferably below 40° C and 50% relative humidity. 

• The user should exercise proper care when handling 
chips to prevent even the slightest mechanical dam- 
age to the Chip> 



• Individual handling should be done with nonmetallic 
vacuum pick-ups. 

• Proper mounting and lead bonding techniques must 
be used to obtain optimum electrical, mechanical and 
thermal performance. 

• The back surface of the chip is electrically connected 
to the P-channel substrates which should be the most 
positive potential (Vdd)- Care must be taken to keep 
the active substrate isolated from ground or other 
circuit elements in the assembly. It is recommended 
that the +Vdd pad on the front of the chip be wire 
bonded to the chip substrate mount for optimum per- 
formance. 

• After mounting and bonding, necessary procedures 
must be followed to insure that the chips are not 
subjected to mechanical abuse or to moist or contam- 
inated atmosphere which might permit electrical 
conductive paths across the relAtt\^y small insulat- 
ing surfaces. 

• Bonders, pick-up tools, table tops, sealing and die 
attach equipment, and other apparatus used in chip 
handling should be properly grounded. 

• The operator should be properly grounded. 

• Assemblies or sub-assemblies of chips should be 
transported and stored in conductive carriers. 

• All external leads of assemblies should be shorted 
together. 
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sheets and catalogs, application notes, reliability documents, and other aids which acquaint the user 
with CMOS technology and the SCL4000 Series product line. 

Currently available Application Notes from Solid State Scientific include the following: 

AN-101 Using Complementary MOS Circuits (W.F. Kalln) 

AN-102 CMOS Expandable Gates (W.F. Kalin) 

AN-104 Interfacing with CMOS (W.F. Kalin) 

AN-105 Improved CMOS Gate Design (G.D. Miller and J.B. Tomei) 

AN-107 A Simplified Approach to Testing CMOS Inverters and Gates (J. Gaskill) 

AN-108 Applications of CMOS Integrated Circuits in Communications Equipment (W.F. Kalin) 

AN-109 CMOS Wave Shaping and Level Detection (R.S. Schamis) 

AN-110 Designing with the SCM5533 CMOS Content Addressable Memory (B.H. Benjamin) 

AN-111 Using the SCL4S28 Dual Monostable Multivibrator (V. Louison and B.H. Benjamin) 
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JEDEC STANDARDS 



JEDEC STANDARD SPECIFICATIONS 
FOR DESCRIPTION OF 
"B" SERIES CMOS DEVICES 

MAY 1976 

Formulated by 
JEDEC Solid State Products Council 



NOTE: Solid State Scientific has taken part in the activities of the JEDEC Committee since its 
inception, and fully supports the following specifications. All part types manufactured by Solid State 
Scientific and marked with the designation "B" meet or exceed the industry standard CMOS 
specifications described herein. 

1. PURPOSE AND SCOPE 

1.1 Purpose 

To develop a standard of "B" Series CMOS Specifications to provide for uniformity, multiplicity of 
sources, elimination of confusion, and ease of device specification and system design by users. 

1.2 Scope 

This Standard covers standard specifications for description of "B" Series CMOS devices. 

2. DEFINITIONS 
Z1 "B" Series 

"B" Series CMOS Includes both buffered and unbuffered devices. 
2.2 "Buffered" 

A buffered output is one that has the characteristic that the output "on" impedance is independent of 
any and all valid Input logic conditions, both preceding and present. 

3. STANDARD SPEaHCATIONS 

3Je Abaolnta lhwlinuniflatlflgs. In the maximum ratings listed below voltages are referenced ioVss- 

ABSOLUTE MAXIMUM RATINGS 

DC Supply Voltage Vdd -0.5to + 18 Vdc 

Input Voltage V™ -0.5 to Vbd+ 0.5 Vdc 

DC Input Current In, ±10 mAdc 

Storage Tef»!p«lBtufe Riange Ts -65liS + 1K) °C " 



3.3 Racotnmended Operating Conditions. Recommended operating conditions are listed below. 

RECOMMBIDED OPERATING CONOmONS 

DC Supply Voltage Vdd +3 to + 15 Vdc 

Operating Temperature Range T^ 

Military-Range Devices -55 to + 125 °C 

Commercial-Range Devices -40 to + 85 °C 

3.4 Designation of "B" Series CMOS Devices 

Those parts which have analog inputs and/or outputs shall be included in the "B" Series providing 
those parts' maximum ratings and logical input and output parameters conform to the "B" Series, 
such as (including, but not limited to): 

4051 B 4053B 
4052B 4066B 

Products that meet "B" Series specifications except that the logical outputs are not buffered and the 
Vn, and ViH specifications are 20% and 80% of V,,,), respectively, shall be marked with the UB 
designation, such as (including, but not limited to): 

4000UB 4002UB 4011UB 4023UB 4041UB 4069UB 
4001UB 4007UB 4012UB 4025UB 4049UB 
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STATIC CHARACTERISTICS 











LIMITS 






TEMP. 


Vdd 






+25°C 


Thigh 


UNITS 


PARAMETER 






CONDITIONS 




















RANGE 


(Vdc). 




Min. 


Max. 


Min. 


Typ. 


Max.. 


Min. 


Max. 




'dd 


Quiescent 


Mil 


5 






0.25 






0.25 




7.6 






Device Current 




10 


V|N=Vss or Vdd 




0.5 






0.5 




15 


fiMc 








15 






1.0 






1 .0 




30 






GATES 






























5 


All valid input 




1.0 






1 .0 




7.5 








Comm 


10 


combinations 




2.0 






2.0 




15 


fiAdc 








15 






4.0 


_ 




4.0 


_ 


30 










5 




_ 


1.0 


_ 


_ 


1.0 


_ 


30 








Mil 


10 


VfN'VssorVDD 


- 


2.0 


- 


- 


2.0 


- 


60 


juAdc 








15 






4.0 






4.0 




120 






BUFFERS, 




























Comm 


5 


All valid input 




40 






40 




30 










10 


combinations 




8.0 






8.0 




60 


MAdc 








15 




_ 


16.0 






16.0 




120 










5 






5 






6 




160 








Mil 


10 


ViN-^feof ViJD 


- 


10 


- 




10 


- 


300 


^Adc 








15 




- 


20 


- 


- 


20 


- 


600 






MSI 




5 


All valicj input 




20 






20 




150 








Comm 


10 


comb i nsti ns 




40 






40 




300 


/jAdc 








15 






80 






80 




600 




Vol 


Low- Level 




5 




- 


0.06 






0.06 




0.05 






Output Volt^e 


All 


10 


ViM=Vee or Vrw> 


- 


0.06 


- 


- 


0.05 




0.05 


Vdc 








15 


1 1 1 ^1 tl A 

1 'ol *tl#*A 


- 


0.05 


- 


- 


0.05 


- 


0.05 




VoH 


High-Level 




5 




4.95 


_ 


4.95 


_ 


_ 


4.95 


_ 






Output Volt^e 


AM 


10 


V|N=Vss or Vdd 


9.95 




9.95 






9.95 




Vdc 








15 


Hoi <ima 


14.95 




14.96 






14.95 






VlL 


Input Lam 






Vo= 




















Voltage 




5 


0.5V or 4.5V 




1.6 






1.5 




1.5 








All 


10 


I.OV or 9.0V 




3.0 






3.0 




3.0 


Vdc 








15 


,1.5V or 13.5V 




4.0 






4.0 




4.0 












hoi <1MA 


















V,H 


Input High 






Vq- 




















Voltage 




5 


0.5V/ or 4.5V 


3.5 


z 


3.5 


'1 


I 


3.6 










All 


10 


1 .OV or 9.0V 


7.0 




7.0 






7.0 




Vdc 








16 


1.5V or 13.5V 


11.0 


_ 


11.0 






11.0 














jiol <^uA 


















'OL 


Output Low 




5 


Vo=0.4V, 




















{Sink) Current 






V|N=0 or5V 


0.64 




0.51 






0.36 












10 


Vo=0.5V, 






















Mil 




ViN=Oor 10V 


1.6 


- 


1.3 


- 




0.9 


- 


mAdc 








15 


Vo=1.5V, 


























Vnsi=0or15V 


4.2 


— 


3.4 






2.4 


- 










5 


Vo=0.4V, 


























V,N=0or 5V 


0.52 




0.44 






0.36 












10 


Vo =0.5V 






















Comm 




V)N=Oor I'oV 


1.3 


- 


1.1 


- 


- 


0.9 


- 


mAdc 








15 


Vo=1.5V. 


























V|N=Oor 15V 


3.6 




3.0 






2.4 








Output High 


























(Source) Current 






"IN^J or OV 


-0.26 




-0.2 


- 


_ 


-0.14 












10 


Vo=9.5V, 






















Mil 




V|N=Oor lOV 


-0.62 


- 


-0.5 


- 


- 


-0.35 


- 


mAdc 








15 


Vo=13.5V, 


























V|N=Oor 15V 


-1.8 


- 


-1.6 


- 




-1.1 


- 












Vo=4.6V. 


























V|N»Oor 5V 


-0.2 




-0.16 






-0.12 












10 


Vo=9.5V, 






















Comm 




V|N=0or10V 


-0.6 




-0.4 






-0.3 




mAdc 








15 


Vo=13.5V. 




























-1.4 




-1.2 






-1.0 






l|N 


Input Current 


Mil 


15 


V|N=<lor1BV 




+0.1 






±0.1 




±1.0 


AiAdc 






Comm 


15 


V|N=0or15V 




±0.3 






±0.3 




±1.0 


/iAdc 


C|N 


Input Capacitance 


All 




Any Input 










7.6 






PF 




per Unit Load 

























*Tlow = -SS^C for Militat7 Temp. Range device, -40°C for Commercial Temp. Range device. 
*Thigh = +125°C for Mititarv Temp. Range device. +85° C for Commercial Temp. Range device. 
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THE SCL4000 SERIES 

FAMILY 



THE SCL4000 SERIES FAMILY 



INTRODUCTION 

Solid State Scientific CMOS devices comprise a 
family of medium-speed integrated circuits with a supe- 
rior combination of high noise immunity, wide operat- 
ing voltage range, low power dissipation, and high fan- 
out. These characteristics greatly minimize power sup- 
ply cosis and simplify system design and layout 

The great majority of the devices In the SCL4000 
Series exceed the JEDEC Standard Specifications for 
"B" Series CMOS Devices given in the previous section. 
For this reason. Solid StateScientificguarantees that all 
devices designated SCL4xxxBorSCL4xxxUB^ will meet 
the electrical specifications given in the tables in this 
section. These standards are tighter than the JEDEC 
Specifications in several key areas, notably gate leak- 
age currents (Idd). output voltage (Voh. Vol) and, In 
several cases, output drive current (Inn, loij. In addition, 
Solid State Scientific does not degrade any parameter 
for any commercial-temperature-range part type. The 
few device types which fail to meet the SCL4000B Series 
Family Specifications for any reason are designated by 
the suffix AB, These devices, however, are guaranteed 
to meet all Absolute Maximum Ratings and Recom- 
mended Operating Conditions of the SCL4000B Series, 
as well as most of the electrical characteristics. There- 
fore, these few part types are fully compatible with 
SCL4000B devices in virtually all applications. 

All SCL4000 Series CMOS devices are available in 
military temperature range (-55°C to -l-125°C) and 
commercial temperature range (-40°C to -t-85°C) ver- 
sions, and a variety of package configurations. Military 
temperature range devices are available in Frit-seal 
ceramic or Cerdip dual-In-line packages (C suffix — 14- 
and 16-lead types), welded-seal or side-brazed ceramic 
dual-in-line packages (D suffix — 14-, 16-, and 24-lead 
types), ceramic flat packs (F suffix — 14- and 16-lead 
types), and bare chip form (H suffix) for those users 
manufacturing hybrid microcircuits. Commercial tem- 



perature range devices are available in the Epoxy B or 
plastic dual-in-line package (E suffix — 14-, 16- and 
24-lead types). Since electrical parameters are never 
degraded for devices in this package, any mix of pack- 
ages may be used in a system with confidence that they 
will be fully compatible throughout the entire range of 
valid operating conditions. 

THE SCL4000B SERIES 

Solid State Scientific anticipated the JEDEC Stan- 
dard Specifications for "B" Series CMOS Devices by 
several years in several innportant areas. All part types 
have been consistently rated at 18 Vdc maximum 
operating voltage. This upgrading did not entail a proc- ' 
ess alteration: performance specifications for the 
higher voltages were simply added to the test programs 
for each device. 

In addition, the decision of the JEDEC Committee to 
consider devices with buffered outputs as the standard 
part types in the "B" Series supports the position taken 
by Solid State Scientific in 1970. Since buffered-output 
gates exhibit higher noise immunity, standardized out- 
put drive Independent of type and Input pattern, and 
decreased ac sensitivity to output loading, they offer 
superior performance In digital logic applications. Gate 
functions in the SCL4000 Series have always been buf- 
fered, anticipating the decision of the JEDEC Commit- 
tee by a full six years. 

The following Family Specifications apply to all 
SCL4xxxBand SCL4xxxUB part types, unless otherwise 
specified on individual data sheets. Note that there are 
two distinct categories of output drive current (Ioh. Iol) 
— standard and balanced. This second category applies 
to devices with equal source and sink current specifica- 
tions at the conditions indicated. All SSI types (gates, 
flip-flops) and many MSI types fall into this category. 
Devices with balanced output drive current are platin^' 
identified on individual data sheets. 



'AsiMned in JEDEC StUHlanl SpecMcadon 
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SCL4000B SERIES 
FAMILY SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS^ 

DC Supply Voltage Vdd 

Input Voltage Vm 

DC Input Current Im 

(any one input) 

Power Dissipation Pt 

Storage Temperature Ts 

Range 

RECOMMENDED OPERATING CONDITIONS' 

DC Supply Voltage Vdd 
Operating Temperature T* 
Range 
Military Range Device 

(C,D,F packages, chips) 
Commercial Range Device 
(E package) 

^Voltage referenced to 



-0.5 to +18 Vdc 

-0.5 to Vdd +0.5 Vdc 

±10 mAdc 

300 mW 

-65 to +150 °C 

3 to 15 Vdc 

-55 to +125 "C 

-40 to +85 "C 



Parametric limits are guaranteed for Vdd = 5, 10, and 15 Vdc. Where low power is required, the 
lowest supply voltage, consistent with required speed, should be used. For largernoise immunity and 
higher speed, higher supply voltages should be specified. The lower limit of supply regulation is 3 
Vdc eras determined by required system speed, noise immunity, or interface to other logic. The 
recommended upper limit is 15 Vdc or as determined by power dissipation restrictions or interface to 
other logic. 

Unused inputs must be connected to V 

DO. Vss. or another input. 
Care should be used in handling CMOS devices; static charges may damage the device. 

ELECTRICAL SPECIFICATIONS 

Parametric limits listed here are guaranteed for the entire SCL4000B Series Family unlisss 
otherwise specified on the Individual data sheets. 



STATIC CHARACTERISTICS (Vss = OV) 



PARAMETER 




Vdd 


CONDITIONS 


Tlow' 


■i-25°C 


Thigh' 


Units 






















(Vdc) 




Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 




QUIESCENT DEVICE 


Idd 






















CURRENT 
























Gates 




5 






0.05 




0.0005 


0.05 




1.5 


MAdc 






10 






0.1 




0.001 


0.1 




3.0 








15 


ViN=Vss 01" Vdd 




0.2 




0.002 


0.2 




6.0 




Buffers, Flip-Flops 




5 


All valid input 




1.0 




0.005 


1.0 




30 


fJAdc 






10 


combinations 




2.0 




0.01 


2.0 




60 








15 






4.0 




0.02 


4.0 




120 




MSI 




5 






5 




0.05 


5 




150 


MAdc 






10 






10 




0.1 


10 




300 








15 






20 




0.2 


20 


- 


300 




HIGH-LEVEL OUTPUT 


VoK 






















VOLTAGE 




5 


V|N=Vss or Vdd 


4.99 




4.99 


5 




4.95 




Vdc 






10 




9.99 




9.99 


10 




9.95 










15 


|lo| <1*4A 


14.99 




14.99 


15 




14.95 






LOW-LEVEL OUTPUT 


Vol 






















VOLTA6E 




5 


ViN=VssorVDD 




0.01 







0.01 




0.05 


Vdc 






10 






0.01 







0.01 




0.05 








15 


|Io|<1mA 




0.01 







0.01 




0.05 




MINIMUM INPUT HJGH 


V,H 






















VOLTAGE 




5 


Vo=0.5V or 4.5V 




3.5 




2.75 


3.5 




3.5 


Vdc 






10 


Vo=1.0V or 9.0V 




7.0 




5.5 


7.0 




7.0 








15 


Vo = 1.5Vor13.5V 




11.0 




8.25 


11.0 




11.0 










|lo| <1nA 



















' Tlow - -55°C for C, D, F, and H devices (Military Temperature Range) 

= -40°C for E device {Commercial Temperature Range) 

Thigh - +125°C for C, D, F, and H devices (Military Temperature Range) 

= +85°C for E device (Commercial Temperature Range) 
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STATIC CHARACTERISTICS (Vgs = OV) Continued 



PARAMETER 




Vdd 


CONDITIONS 


Tlow' 


+25°C 


Thigh ' 


Units 






















(Vdc) 




Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 




MAXIMUM INPUT LOW 


V|L 






















VOLTAGE 




5 


Vo=0.5Vor4.5V 


1.5 




1.5 


2.25 




1.5 




Vdc 






10 


Vo=1.0Vor 9.0V 


3.0 


— 


3.0 


4.5 


_ 


3.0 


- 








15 


Vo=1.5Vor 13.5V 


4.0 


- 


4.0 


6.75 


- 


4.0 


- 










I'ol <1mA 


















OUTPUT HIGH (SOURCE) 


•OH 






















CURRENT 
























Standard: 




5 


VoH=4.6V 


-0.25 


- 


-0.2 


-0.5 


- 


-0.14 


- 


mAdc 


C, D, F, H device 




10 


VoH=9.5V 


-0.62 


— 


-0.5 


-1.3 


— 


-0.35 










15 


vqh io-ov 


-1.9 


— 


-1.5 


-5.0 




-1.1 


— 










V|N VssOrVQD 


















E device 




5 


VoH=4.6V 


-0.24 


- 


-0.2 


-0.5 




-0.16 


- 


mAdc 






10 


VoH=9.5V 


-0.6 


- 


-0.5 


-1.3 


- 


-0.4 


- 








1 D 


voH~ ' ^ 


-18 


- 


-1.5 


-5.0 


- 


-1.2 


- 




























Balanced; 




5 


VoH=4.6V 


-0.64 


- 


-0.51 


-1.25 


- 


-0.36 


- 


mAdc 


C, D, F, H device 




10 


VoH=9.5V 


-1.6 


- 


-1.3 


-3.25 


- 


-0.9 


- 








lb 




-4.2 


- 


-3.4 


-10 


- 


-2.4 


- 










ViN=Vss or Vdd 


















E device 




5 


VoH=4.6V 


-0 61 




-0.51 


-1 .25 




-0.41 




mAdc 






10 


VoH=9.5V 


-1.5 




-1.3 


-3.25 




-1.1 










15 


VoH=13.5V 


-4.0 


- 


-3.4 


-10 


- 


-2.8 


- 










ViN=Vss or Vdd 


















UU 1 rU 1 LUW (oliMlv/ 


1 

'OL 






















CURRENT 
























Standard: 




5 


VoL=0.4V 


0.64 


— 


0.51 


0.78 


- 


0.36 


— 


mAdc 


C, D, F, H device 




10 


VoL=0.5V 


1.6 


- 


1.3 


2.0 


- 


0.9 


- 








15 


Vou=1.5V 


4.2 


- 


3.4 


7.8 


- 


2.4 


- 










ViN=VssorVDD 


















E device 




5 


VoL=0.4V 


0.61 


- 


0.51 


0.78 


- 


0.41 


- 


mAdc 






10 


VoL=0.5V 


1.5 


- 


1.3 


2.0 


- 


1.1 


- 








ID 


VoL-l-OV 


4.0 


- 


3.4 


7.8 


- 


2.8 


- 










ViN=Vss or VoD 


















Balanced: 




5 


VoL=0.4V 


0.64 


- 


0.51 


1.25 


- 


0.36 


- 


mAdc 


C, D, F, H device 




10 


VoL=0.5V 


1 .6 




1 .3 


3.25 




0.9 










15 


VoL=1-5V 


4.2 




3.4 


10 




2.4 












V|N=Vss or Vdd 


















E device 




5 


VoL=0.4V 


0.61 




0.51 


1.25 




0.41 




mAdc 






10 


VoL=0.5V 


1.5 




1.3 


3.25 




1.1 










15 


VoL=1.5V 


4.0 




3.4 


10 




2.8 












V|N=V88 or Vdd 


















INPUT CURRENT 




15 


V|N=Oor 16V 




±0.1 




±10"' 


±0.1 




±1.0 


ItMc 



' Tlovk = -55°C for C, D, F, and H devices (Military Temperature Range) 

= -40°C for E device (Commercial Temperature Range) 

Thigh ~ +125°C for C, D, F, and H devices (Military Temperature Range) 

= +85°C for E device (Commercial Temperature Range) 



DYNAMIC CHARACTERISTICS {Ta=25°C) 



PARAMETER 


Vdd 

(Vdc) 


Min. 


Typ. 


Max. 


Units 


INPUT CAPACITANCE 


C|M 






5 


7.5 


pF 



30 



Part types designated "UB"^ meet t^e above parametric specifications witti ttie (oliowing excep- 
tion, unless otherwise specified on the Individual data sheets. 



PARAMETER 


Vdd 


CONDITIONS 


Tlovv' 


+25°C 


Thigh ' 


Unit 


(Vdc) 


Min. 


Max. 


Min. 


1 yp. 


Max 


Min 


Max 


Ml Nil MUM INPtirr Mir«iH 


w 

V|H 






















VOLTAGE 




5 


VQ \Jm\JV U! *T*^ V 




4.0 




2.75 


4.0 




4.0 


Vdc 






10 


Vo=1.0Vor9.0V 




8.0 




5.5 


8.0 




8.0 








15 


Vo=1.5Vor13.5V 




12.0 




8.25 


12.0 




12.0 










|lo| <1mA 


















MAXIMUM INPUT LOW 


V,L 






















VOLTAGE 




5 


Vo=0.5V or 4.5V 


1.0 




1.0 


2.25 




1.0 




Vdc 






10 


Vo=1.0V or 9.0V 


2.0 




2.0 


4.5 




2.0 










15 


Vo=1.5V or 13.5V 


3.0 




3.0 


6.75 




3.0 












|Io|<1mA 



















' Tlow = -55°C for C, D, F, and H devices (Military Temperature RIange] 
= -40°C for E device (Commercial Temperature Range) 
Thigh = +125°C for C, D, F, and H devices (Miiitary Temperature Range) 
= 4!85''C for E device (Commercial Temperature Range) 



The user should consult the section of this bool< entitled "CMOS Design Considerations" in 
conjunction with the Family Specifications given here t& assure piopw S]|99tsm peffomatice^ 



'As defined In JEDiC Standard SpedficaMon 
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PARAMETER DEFINITIONS ANQ WAVEFORMS 



The following Information provides detailed expla- 
nations of the electrical parameters specified on 
SCL4000 Series data sheets. These parameters are 
categorized into Absolute Maximum Ratings, Recom- 
mended Operating Conditions, Static Electrical Charac- 
teristics, and Dynamic Electrical Characteristics. Virtu- 
ally all devices in the SCL4000 Series are fully described 
by a combination of the parameters identified in this 
section; in a few special cases, however, parameters 
unique to a device are defined on the individual data 
sheet. 

While all parameters exhibit a statistical distribu- 
tion about a mean value, only the mean value and one 
worst-case limit — either the minimum or the maximum 
value — appears on the data sheet. Following the EIA 
standard guidelines, the minimum limit value is always 
less than the mean or typical value, and the maximum 



limit value is always greater than the typical value. Sev- 
eral parameters, therefore, require the prefix 
"minimum" or "maximum" in order to maintain the 
proper convention on the data sheet. These prefixes 
should not be confused with the minimum and 
maximum designations applied to limit values. Thus, 
"maximum clock frequency" has minimum limit values 
specified, while "minimum clock pulse width ' has 
maximum limit values specified. 

Each parameter is measured under a specified set 
of conditions: supply voltage. Input voltages and cur- 
rents, output voltages and currents, input signal switch- 
ing characteristics, etc. To assist the designer in con- 
structing his system, any given parameter is measured 
under the same test conditions for all devices in the 
SCL4000 Series, whether they fall Into the B, UB, or AB 
designation. 



ABSOLUTE MAXIMUM RATINGS 

These ratings are absolute limits within which safe 
operation occurs. The presence of conditions outside 
these limits may cause severe device degradation, and 
possibly catastrophic failure. These ratings upply 
across the entire temperature range. 

DC Supply Vottag* Range 

To prevent forward biasing and possibly damaging 
the structural and protective diode junctions present in 
CMOS construction, V„n must never be more than 
O.SVdc negative with respect to Vss- 

The maximum limit of 18Vdc prevents primary 
breakdown of any Intemal device junction. 

Input Voltage Range 

The voltage at any device input must not exceed 
either the Vss or Vdd supply voltages by more than 
O.SVdc. Unrestricted operation outside this range may 
damage the input protection diodes, or cause internal 
latch-up. 



DC Input Current 

To prevent excessive dissipation In the Junctions of 
the ptvAectlon diodes, input current must be limited to 
lessttian KMiAde. 

Maximum Package Power Dissipation 

This requirement prevents excessive junction or 
package temperatures from developing. The maximum 
rating of 300mW Includes both quiescent (dc) and dy- 
namic (ac) dissipation, and should be calculated from 
the discussion of Power Dissipation in the section enti- 
tled "Design Considerations. ' 

Storage Temperature Range 

The temperature range within which devices may be 
stored without electrical connection is -65°C to 
+ 1 SO°C. Device reliability nru^ be degraded when stored 
outside this range. 



RECOMMENDED OPERATING CONDITIONS 

These conditions specify ranges within which reli- 
able operations may be maintained. Systems utilizing 
CMOS should be designed to operate within these 
ranges. 

DC Supply Voltage Range 

The lower limit of 3Vdc is based upon transistor 
threshold levels. The recommended maximum limit of 
1SV is substantially below the primary breakdown limit 
for the devices to allow for limited power-supply tran- 
sient and regulation limits. 



Operating Temperature Range 

The maximum ambient temperature range within 
which the device may be reliably operated is -55°C to 
+125°C (the standard military temperature range) for 
the C, D, and F packages, and -40°C to -i-85°C ( an 
extended commercial range) for the E package. Chips 
(H suffix) may be operated over the full military tempera- 
ture range, -55°C to -H25°C. 



STATIC ELECTRICAL CHARACTERISTICS 

These parameters apply to devices in the steady- 
state condition. They are specified at the low tempera- 
ture limits (-5S°C or -40°C), -t-2S°C, and the high tem- 
perature limits (-i-12S°C or -i-85°C), with typical values 

given at -i-25°C. 

Quiescent Device Current (loo) 

Quiescent current is defined as the current flowing 



into the V„„ terminal of the device with no load on the 
outputs. This current is measured under all valid input 
combinations (inputs tied in all valid combinations to 
Vss or Vdd). The maximum limit reflects domination by 
surface leakage effects. Most devices exhibiting typical 
leakage currents are dominated by junction leakage 
which doubles with every 1 1 °C increase in temperature. 
These values have been standardized into three 



categories: gates, buffers and flip-flops, and MSI de- 
vices. Solid State Scientific does not degrade this 
parameter for commercial temperature range devices 
(E package). 

Output Voltage (Voh. Vo,J 

VoH is defined as tfie higfi-levei output voltage 
underno-load cond{tions(|lo|<1|uA), with Inputs tied to 
Vss or V|)i>. Similarly, Vol is the low-level output voltage 
measured under the same conditions. Both parameters 
are guaranteed to be no more than O.OIVdc from the 
supply voltage at low temperature and +25°C, and no 
more than O.OSVdc from the supply voltage at high tem- 
perature. 

Input Voltage (V,h, Mni 

Vm and Vn. are defined as the minimum input high 
voltage and the maximum input low voltage, respec- 
tively, which produce no more than a 10% Vdd change in 
output voltage under no-load conditions (|Io|<1mA). 
This parameter differentiates device designations "B" 
and "UB". 

In general, "B" devices have greater noise immunity, 
i.e., lower Vm and higher Vn., than "UB" devices be- 
cause output buffering more effectively isolates outputs 

from input voltage variations. 

Output Drive Currents (I„h, InJ 

Output drive current is the source current (Ion) with 
the output high, or the sink current (loO with the output 
low, that flows out of or into the device from a load of 
specific voltage. Polarity is defined as positive when 
flowing into the output. Inputs are tied directly to Vgs or 
Vdd; output voltages are specified at equal voltagedrops 
for both parameters at given supply voltage. 

At V|,„ = 5Vdc, loH and Ini. are specified at W,,„ = 
4.6Vdc and Vi,l = 0.4Vdc, respectively. Logic outputs of 
"B" and "UB" devices are capable of driving one low- 
power TTL load across temperature. Although the 
source current (Ioh) specification for these devices is 
lower than the sink current (loiJ specification (In. (TTL) 
» U, many device in the SCL 4000 Series Family are 
designed for balanced drives at these output voltages. 



All gates and flip-flops, and a number of MSI parts, fall 
into this category; this is noted on the individual data 
sheets. 

At Vdd = tOVdc, an output voltage drop of O.SVdc 
from either supply is used as the standard condition for 
specifying Ion and Iql- 

At Vdd = ISVdc, 1.5Vdc is used as the standard 
output voltage drop. Current values are designed to 
drive two standard HTL loads over temperature. 

The limits at the temperature extremes reflect the 
0.3%rC current decrease with increasing temperature 
at 25°C characteristic of CMOS. Most device datasheets 
supply transistor characteristic curves for determina- 
tion of output drive current under other operating con- 
ditions. 

Solid State Scientific does not degrade these 
parameters for commercial temperature range devices 
(E package). 

3^State Output Leakage Current (l^J 

Leakage current at the output terminal of a 3-state 
device when disabled (high-impedance state) is mea- 
sured under the two worst-case conditions: Vdd is 
applied at the output along with input combinations 
which would normally force the output low: Vss is 
applied at the output along with input combinations 
which would normally force the output high. 

Solid State Scientific does not degrade this 
parameter for commercial temperature range devices 
(E package). 

Input Current 

Input current is defined as the current that flows 
into or out of an inputterminal when Vss or Vdd is applied 
to that terminal. Input current consists of junction leak- 
ages in the diode protection circuit, and is typically 
± lOpAdc. Worst-case input current Is specified at Vdd = 
15Vdc across temperature, with a maximum of 
±1.0uAdc at -H25°C (-i-85°C for commercial tempera- 
ture range devices). 

Solid State Scientific does not degrade this 
parameter for commercial temperature range devices. 



DYNAMIC ELECTRICAL CHARACTERISTICS 

Switching characteristics are specified at a total 
output load capacitance per output Ct =60pF, ambient 
temperature T* = 25°C, and input rise and fall times t„ t, 
= 20nS (except for maximum input rise and fall time 
specifications). Typical temperature coefficient for dy- 
namic characteristics is |0.3%/°C| (negative for 
maximum clock frequency (f, i} and positive for other 
parameters). Solid State Scientific does not degrade 
dynamic parameters for commercial temperature range 
devices (E package). ~ 

Propagation Delay Time (tpuu tpm) 

These parameters are specified on all data sheets. 
For non-synchronous circuits and inputs, the delay time 
is measured from the 50% point of the input signal edge 
to the 50% point of the resulting output signal edge. For 
synchronous inputs (having a clock signal), the delay 
time is measured from the 50% of the clock signal edge 
associated with the input level to the 50% point of the 
resulting output signal edge. The designation "LH" re- 
fers to the low-to-high output transition; "HL" refers to 
the high-to^ow output -transition. Propagation d^ays 
increase linearly with load capEteltatMie. 



3-State Propagation Delay (tp„2> tpLz, tra„, tpzj 

The Ina (high-level to 3-state) and tpLz (low-level to 
3-state) propagation delays are measured from the 50% 
point of the disable Input leading edge to the 90% point, 
of the output signal falling edge (tpHz) or to the 1 0% point 
of the output signal rising edge (tpu). The tpzH (3-state to 
high-level) and tpzt (3-state to low-level) propagation 
delays are measured from the 50% point of the disable 
Input trailing edge to the 10% point of the output signal 
rising edge(traH) or to the 90% point of the output signal 
falling edge (tpzj. In addition to the 50pF load capaci- 
tance, a 1 KO load resistor Is tied to Vss (tpHz and Ipzh) or 
Vdd (tnz and tpra). 

Output Transition Time (t , Ithi) 

These parameters refer to the rise (truO and fall 
(Ithl) times at device outputs. They are measured from 
the 1 0% to the 90% points of the output waveform. Both 
parameters are functions of output transistor sizes, and 
fall into standard categories in the same way as output 
drive current. Output transition times vary linearly with 
load eapaeitafiee Ci, 



Minimum (Clock) Pulse Width (PW) 

Minimum pulse width refers to that portion of the 
input signal between the active (leading) edge and the 
opposite (trailing) edge. It is defined as the interval be- 
tween the 50% points of each edge. When applied to 
clock signals, this parameter also refers to the remain- 
ing portion of the signal, i.e., 50% duty cycle. 

Maximum Clock Frequency (f cj 

The maximum clock frequency is the rate at which 
information can transfer through a synchronous circuit 
without dweloping system) problems due to excessive 
propagation dMays across inierhal stages. 

Maximum Clock Rise and Fall Times (trn , tn i) 

These limits refer to the maximum allowable input 
transition times which prevent interactions between 
internal stages from interfering with proper clocking. 
These parameters are me^ured from the 10% point to 
the 90% point of the input signal, and usually decrease 
with increasing operating voltage. 

When synchronous stages are cascaded, however, 
maximum rise and fall times of the clock input should be 
equal to or less than the transition times of data outputs 
driving data inputs, plus the propagation delay of the 
output driving stage for the output capacitlve load. This 
prevents Improper operation resulting from logic state 
interaction.betw<m adiotpnsi stages. 



Minimum Setup Time (t„tup) 

Setup time refers to the minimum interval between 
the data or control input signal and the clock or strobe 
signal which guarantees proper entry of that informa- 
tion into the device. It is measured between the 50% 
points of the two appropriate edges. 

Minimum Hold Time (ImJ 

Hold time refers to the interval after the clock or 
strobe edge during which data or control information 
must remain valid. It is measured between the 50% 
points of the two appropriate edges. 

Removal Time (t„.„0 

Removal time is defined as the interval after remov- 
ing an asynchronous control input during which a clock 
or strobe signal edge may not be recognized. This 
parameter is similar to minimum setup time, and is mea- 
sured from the 50% point of the control input trailing 
edge to the 50% point of the clock or strobe signal 
leading edge. 

Input Capacitance (Cjn) 

The input capacitance is defined as the ac capaci- 
tance under zero bias conditions as applied to any in- 
put. This capacitance is typically 5pF for most devices; it 
is somewhat higher for inputs to high-current buffers. 



DYNAMIC PARAMETER WAVEFORMS 
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FUNCTION SELECTOR GUIDE 

FUNCTION mm 

NAND GATES 

SCL4011B Quad 2-lnput NAND Gate 71 

SCL4011UB Quad 2-lnput NAND Gate (Unbuffered) 73 

SCL4012B Dual 4-1 nput NAND Gate 71 

SCL4023B Triple 3-1 nput NAND Gate 71 

SCL4068B 8-lnput NAND Gate 71 

SCL4412B Dual 4-lnput Bjcpandable NAND G«te . 194 

AND GATES 

SCL4073B Triple 3-lnput AND Gate 184 

SCL4081B Quad 2-lnput AND Gate 184 

SCL4082B Dual4-lnput AND Gate 184 

NOR GATES 

SCL4000B Dual 3-lnput NOR Gate and IfYverter 52 

SCL4001B Quad 2-lnput NOR Gate 54 

SCL4001UB Quad 2-lnput NOR Gate (Unbuffered) 56 

SCL4002B Dual 4-lnput NOR Gate 54 

SCL4025B Triple 3-lnput NOR Gate 54 

SCL4078B 8-lnput NOR Gate 54 

SCL4402B Dual 4'lnpMtExpartdabile NOR ©ate 194 

OR GATES 

SCL4071B QuiM t«l nput OR Gate . 177 

SCL4072B Dual 4-lnput OR Gate 177 

SC1-4075B Triple 34»|»ut QB Gate < . . . . .- . . . . . . . 17? 

COMPLEX GATES 

SCL4007UB Dual Complementary Pair and Inverter 61 

SCL4030B Quad 2-lnput Exeluslve-OR Gate 126 

SCL4070B Quad 2-lnput Exclusive-OR Gate. 175 

SCL4077B Quad 2-lnput Exclusive-NOR Gate 182 

INVERTERS 

SCL4069UB Hex Inverter 173 

SCL4449UB Hex Inverter 215 

BUFFERS 

SCL4009UB Hex Inverting Buffer/Level Shifter 68 

SCL4010B Hex Non-Inverting Buffer/Level ShIftSF 68 

SCL4041UB Quad True/Complement Buffer 139 

SCL4049UB Hex Inverting Buffer/Level Shifter 156 

SCL4050B Hex Non-Inverting Buffer/Level Shifter 156 

SCL4441UB Quad Buffer/Driver 210 

SCL4502B Hex Strobed Inverting Buffer w/3-State Outputs ..... 217 

FLIP-FLOPS 

SCL4013B Dual D-Type Flip-Flop . 76 

SCL4027B Dual JK-Type Flip-Flop 117 

SCL4076B 4-Bit D-Type Register w/3-State Outputs 179 

LATCHES 

SCL4042B Quad Clocked Latch 143 

SCL4043AB Quad NOR-Type R/S Latch w/3-State Outputs 145 

SCL4044AB Quad NAND-Type R/S Latch w/3-State Outputs 145 

SCL4508B Dual 4-Bit Latch w/3-State Outputs 219 

SHIFT REGISTERS 

SCL4006AB 18-Stage Shift Register . . 59 

SCL4014B 8-Stage Parallel-lnput/Serial-Output Shift Register 78 

SCL4015B Dual 4-Stage Serial-lnput/Parallel-Output Shift Register ... 80 

SCL4021B 8-Stage Parallel-lnput/Serial-Output Shift Register 101 

SCL4034AB 8-Stage Universal Bus Register . 128 

SCL4035B' ,4-StaSft»a«l)etJ|aipa«^r#»#iRps»<Slt«ft-'^ , , . . 133 
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FUNCTION SELECTOR GUIDE (Continued) 

FUNCTION PAGE 
COUNTERS 

SCL4017AB Decade Counter w/10 Decoded Outputs 88 

SCL4018B Presettable Divide-by-N Counter . 93 

SCL4020AB 14-Stage Binary Counter . 98 

SCL4022AB Binary Counter w/8 Decoded Outputs . 104 

SCL4024B 7-Stage Binary Counter . . 109 

SCL4029B Presettable Up/Down Binary/Decade Counter 122 

SCL4040AB 1 2-Stage Binary Counter 136 

SCL4060AB 14-Stage Binary Counter and Oscillator 164 

SCL4160B BCD Decade Counter w/Asynchronous Clear ...... 189 

SCL4161B 4-Stage Binary Counter w/Asynchronous Clear 189 

SCL4162B BCD Decade Counter w/Synchronous Clear 189 

SCL4163B 4-Stage Binary Counter w/Synchronous Clear 189 

SCL4404B 8-Stage Binary Counter 196 

SCL4510B BCD Decade Progrannmable Up/Down Counter 222 

SCL4516B 4-Stage Binary Progran-imable Up/Down Counter 236 

SCL4518B Dual BCD Decade Up Counter 240 

SCL4520B Dual 4-Stage Binary Up Counter 240 

SCL4522B BCD Decade Programmable Down Counter 243 

SCL4526B A-Stage Binifry Pfogrammable Down Counter 243 

DECODERS 

SCL4026AB Decade Counter w/7 -Segment Outputs 112 

SCL4028B BCD-to-Decimal Decoder . 119 

SCL4033AB Decade Counter w/7-Segment Outputs ........ 112 

SCL4426AB Decade Counter w/7-Segment Driver Outputs ...... 202 

SCL4428B Binary-to-Octal Decoder 207 

SCL4433AB Decade Counter w/7-Segment Driver Outputs 202 

SCL4511B BCD-to-7 Segment Latch/Decoder/Driver 226 

SCL4514B 4-to-16 Line Decoder v\/ith Latch (Active High Outputs) . . . 233 

SCL4515B 4-to-1 6 Line Decoder with Latch (Active Low Outputs) . . 233 

SCL4543B BCD-to-7 Segment Latch/Decoder/Driver 257 

SCL4555B Dual 2-to-4 Line Decoder (Active H igh Outputs) 260 

SCL4556B Dual 2-to-4 Line Decoder (Active Low Outputs) 260 

DIGITAL MULTIPLEXERS 

SCL4019B Quad AND-OR Select Gate 96 

SCL4512B 8-Channel Data Selector 229 

ANALOG SWITCHES/MULTIPLEXERS/DEMULTIPLEXERS 

SCL4016AB Quad Analog Switch 82 

SCL4051B 8-Channel Analog Multiplexer/Demultiplexer 159 

SeL4052B Differential 4-Channel Analog Multiplexer/Demultiplexer . . . 159 

SCL4053B Triple 2-Channel Analog Multiplexer/Demultiplexer .... 159 

SCL4066B Quad Analog Switch 168 

SCL4416AB Quad Analog Switch . . . . . . . , . , . , , 198 

ARITHMETIC OPERATORS 

SCL4008B Four-Bit Full Adder 64 

SCL4531B 12-Bit Parity Tree ............... 255 

SCL4581B 4-Bit Arithmetic Logic Unit ........... 263 

SCL4582B Look-Ahead Carry Block 267 

SCL4585B 4-Bit Magnitude Comparator 269 

FREQUENCY DIVIDERS/RATE MULTIPLIERS 

SCL4445B 21 -Stage Frequency Divider and Oscillator 212 

SCL4527B BCD Rate Multiplier 247 

MULTIVIBRATORS/PHASE-LOCKED LOOPS 

SCL4046B Phase-Locked Loop 148 

SCL4446B Phase-Locked Loop . 148 

SCL4528B Dual Monostable Multivibrator 251 

SeMMITT TRIGGERS 

SC:U4093B Quad 2-lnput NAND Schmitt Trigger . . . . . . . ! liS; 
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INDEX TO PRODUCT DATA SHEETS 



To simplify data reference, data sheets are arranged as nearly as possible in numerical 
sequence of device type numbers. Because some data sheets Include more than one 
part type, however, some types may be out of sequence. 



NUMERICAL DEVICE INDEX 



DEVICE PAGE 

SCL4000B Dual 3-lnput NOR Gate and Inverter 52 

SCL4001B Quad 2-1 nput NOR Gate 54 

SCL4001UB Quad 2-1 nput NOR Gate (Unbuffered) 56 

SCL4002B Dual 4-1 nput NOR Gate 54 

SCL4006AB 18-Stage Shift Register 59 

SCL4007UB Dual Complementary Pair and Inverter . . ., 61 

SCL4008B Four-Bit Full Adder 64 

SCL4009UB Hex Inverting Buffer/Level Shifter 68 

SCL4010B Hex Non-Inverting Buffer/Level Shifter 68 

SCI.4011B Quad 2-1 nput N AND Gate 71 

SCL401 1UB Quad 2-1 nput NAND Gate (Unbuffered) 73 

SCL4012B Dual 4-lnput NAND Gate 71 

SCL4013B Dual D-Type Fllp-Flop 76 

SCL4014B 8-Stage Parallel-Input/Serial-Output Shift Register 78 

SCL4015B Dual 4-Stage Serial-lnput/Parallel-Output Shift Register ... 80 

SCL4016AB Quad Analog Switch 82 

SCL4017AB Decade Counter w/10 Decoded Outputs 88 

SCL4018B Presettable Divide-by-N Counter 93 

SCL4019B Quad AND-OR Select Gate 96 

SCL4020AB 14-Stage Binary Counter 98 

SCL4021B 8-Stage Parallel-lnput/Serial-Output Shift Register 101 

SCL4022AB Binary Counter w/8 Decoded Outputs .104 

SCL4023B Triple 3-lnput NAND Gate 71 

SCL4024B 7-Stage Binary Counter . 109 

SCL4025B Triple 3-lnput NOR Gate 54 

SCL4026AB Decade Counter w/7-Segment Outputs 112 

SCL4027B DualJK-Type Flip-Flop 117 

SCL4028B BCD-to-Decimal Decoder 119 

SCL4029B Presettable Up/Down Binary /Decade Counter 122 

SCL4030B Quad 2-lnput Exclusive-OR Gate 126 

SCL4033AB Decade Counter w/7-Segment Outputs 112 

SCL4034AB 8-Stage Universal Bus Register 128 

SCL4035B 4-StageParailel-lnput/Parallel-Output Shift Register .... 133 

SC1.4040AB 12-Sta9e Binary Counter 136 

SCL4041UB Quad True/Complement Buffer 139 

SCL4042B Quad Clocked Latch 143 

SCL4043AB Quad NOR-Type R/S Latch w/3-State Outputs ...... 145 

SCL4044AB Quad NAND-Type R/S Latch w/3-State Outputs 145 

SCL4046B Phase-Locked Loop 148 

SCL4049UB Hex Inverting Buffer/Level Shifter 156 

SCL4050B Hex Non-Inverting Buffer/Level Shifter 156 

SCL4051B 8-Channel Analog Multiplexer/Demultiplexer 159 

SCL4052B Differential 4-Channel Analog Multiplexer/Demultiplexer . . . 159 

SCL4053B Triple 2-Channel Analog Multiplexer/Demultiplexer .... 159 

SCL4060AB 14-Stage Binary Counter and Oscillator ........ 164 

SCL4066B Quad Analog Switch 168 

SCL4068B 8-lnput NAND Gate 71 

SCL4069UB Hex Inverter 173 

SCL4070B Quad 2-lnput Exclusive-OR Gate . 175 

^L4071B Quad 2-lnput OR Gate .177 



NUMERICAL DEVICE INDEX (Continued) 



DEVICE PAGE 

SCL4072B Dual 4-lnput OR Gate 177 

SCL4073B Triple 3-lnput AND Gate 184 

SCL4075B Triple 3-lnput OR Gate 177 

SCL4076B 4-Bit D-Type Register w/3-State Outputs 179 

SCL4077B Quad 2-1 nput Exclusive-NOR Gate 182 

SCL4078B 8-1 nput NOR Gate 54 

SCL4081B Quad 2-lnput AND Gate 184 

SCL4082B Dual 4-lnput AND Gate 184 

SCL4093B Quad 2-lnput NAND Schmitt Trigger 195 

SCL4160B BCD Decade Counter w/Asynchronous Clear 189 

SCL4161B 4-Stage Binary Counter w/ Asynchronous Clear 139 

SCL4162B BCD Decade Counter w/Synchronous Clear . 189 

SCL4163B 4-Stage Binary Counter w/Synchronous Clear 189 

SCL4402B Dual 4-lnput Expandable NOR Gate 194 

SCL4404B 8-Stage Binary Counter 196 

SCL4412B Dual 4-lnput Expandable NAND Gate IM 

SCL4416AB Quad Analog Switch 198 

SCL4426AB Decade Counter w/7 -Segment Driver Outputs 202 

SCL4428B Binary-to-Octal Decoder 207 

SCL4433AB Decade Counter w/7-Segment Driver Outputs . . . . . . 202 

SCL4441UB Quad Buffer/Driver 210 

SCL4445B 21 -Stage Frequency Divider and Oscillator 212 

SCL4446B Phase-Locked Loop 148 

SCL4449UB Hex Inverter 215 

SCL4502B Hex Strobed Inverting Buffer w/3-State Outputs 'in 

SCL4508B Dual 4-Bit Latch w/3-State Outputs 219 

SCL4510B BCD Decade Programmable Up/Down Counter . , . . . . H2 

SCL4511B BCD-to-7 Segment Latch/Decoder/Driver 226 

SCL4512B 8-Channel Data Selector 229 

SCL4514B 4-to-16 Line Decoder with Latch (Active High Outputs) . . . 233 

SCL4515B 4-to-1 6 Line Decoder with Latch (Active Low Outputs) . . . 233 

SCL4516B 4-Stage Binary Progranfiniable Up/Down Couriter . , . . 236 

SC1.4S18B Dual BCD Decade Up Counter .240 

SCL4520B Dual 4-Stage Binary Up Counter 240 

SCL4522B BCO^Deeade Programmable Down Counter . 243 

SCL4526B 4-Stage Binary Programmable Down Counter 243 

SCL4527B BCD Rate Multiplier 247 

SCL4528B Dual Monostable Multivibrator 251 

SCL4531B 12-Bit Parity Tree 255 

SCL4543B BCD-to-7 Segment Latch/Decoder/Driver . . . i , . 257 

SCL4555B Dual 2-to-4 Line Decoder (Active High Outputs) 260 

SCL4556B Dual 2-to-4 Line Decoder (ActiWe ysw Output^ . 260 

SCL4581B 4-Bit Arithmetic Logic Unit 263 

SCL4582B Look-Ahead Carry Block , 267 

SCL4585B 4-Bit Magnitude Comparator 269 
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CD4033A 














SCL4034AB 


CD4034A 


MCI 4034 












SCL4035B 


CD4035A 


MC14035 


CD4Q35A 


F4035 


HD4035A 


TP4035A 




SCL4040AB 


CD4040A 


MC14040 


CD4040A 


F4040 


HD4040A 


TP4040A 




SCL4041UB 


CD4041A 






F4041 




TP4041A 


CM4041A 



*74C types ure Iteted only If pln-compatlble 



CROSS REFERENCE GUIDE (continued) 



SaS 


RCA 


MOTUROIA 


UATinuai * 
HAMONAL 


FAInCHILD 


HAnnlS 


TBiAS INSTRUMENTS 


am mn.u 

SDUTnON 


SCL4042B 


CD4042A 


MC14042 


CD4042A 


F4042 


HD4042A 


TP4042A 




SCL4043AB 


CD4043A 


MCI 4043 


CD4043A 


F4043 


HD4043A 


TP4043A 


CM4043A 


SCL4044AB 


CD4044A 


MCI 4044 


CD4044A 


F4044 


HD4044A 


TP4044A 


CM4044A 


SCL4046B 


CD4046A 


MC14046 


CD4046A 


F4046 








SCL4049UB 


CD4049A 


MCI 4049 


CD4049A 


F4049 


HD4049A 


TP4049A 




SCL4050B 


CD4050A 


MC14050 


CD4050A 


F4050 


HD4050A 


TP4050A 




SCL4051B 


CD4051A 


MC14051 


CD4051A 


F4051 




TP4051A 




SCL4052B 


CD4052A 


MCI 4052 


CD4052A 


F4052 




TP4052A 




SCL4053B 


CD4053A 


MC14053 


CD4053A 


F4053 




TP4053A 




SCL4060AB 


CD4060A 














SCL4066B 


CD4066B 


MCI 4066 


CD4066A 


F4066 


HD4068A 






SCL4068B 


CD4068B 


MC14068B 




F4068 








SCL4069UB 


CD4069B 


MC14069 


CD4069A 


F4069 


HD74C04 






SCL4070B 


CD4070B 


MC14070 


CD4070A 


F4070 


HD74C86 






SCL4071B 


CD4071B 


MC14071B 




F4071 








SCL4072B 


CD4072B 


MC14072B 




F4072 








SCL4073B 


CD4073B 


MC14073B 




F4073 








SCL4075B 


CD4075B 


MC14075B 




F4075 








SCL4076B 


CD4076B 


MC14076 


CD4076A 


F4076 


HD74C173 






SCL4077B 


CD4077B 


MC14077 




F4077 








SCL4078B 


CD4078B 


MC14078B 




F4078 








SCL4081B 


CD4081B 


MC14081B 




F4081 








SCL4082B 


CD4082B 


MC14082B 




F4082 








SCL4093B 


CD4093B 


MC14093 












SCL4160B 




MC14160B 


MM74C160 


F40160 


HD74C160 


TP4360 




SCL4161B 




MC14161B 


MM74C161 


F40161 


HD74C161 


TP4361 




SCL4162B 




MC14162B 


MM74C162 


F40162 


HD74C162 


TP4362 




SCL4163B 




MC14163B 


MM74C163 


F40163 


HD74C163 


TP4363 




SCL4402B 
















SCL4404B 
















SCL4412B 
















SCL4416AB 
















SCL4426AB 
















SCU428B 
















SCL4433AB 

















*74C ^pes are listed only If pln-i»mpatiMe 



CROSS REFERENCE GUIDE (Continued) 



sss 


RCA 


MOTOROLA 


NATIONAL* 


FAIRCHILD 


HARRIS' 


TEXAS INSTRUMENTS 


SCL4441UB 














SCL4445B 


CD4045A' 






















































SCL4508B 


CD4508B 


MCI 4508 










SCL4510B 


CD4510B 


MC14510 


CD14510 


F4510 






SCL4S11B 


CD4511B 


MC14511 


CD14511 


F4S11 






SCL4S12B 




MC14S12 




F4S12 




TP4512A 


SCL4514B 


CD4514B 


MCI 451 4 




F4514 




TP4514A 


SCL4515B 


CD4515B 


MC14515 




F4515 




TP4515A 


SCL4516B 


CD4516B 


MC14516 


CD14S16 


F4516 






SCL4518B 


CD4518B 


MC14518 




F4518 




TP4518A 


SCL4520B 


CD4520B 


MC14520 




F4520 




TP4520A 


SCL4522B 




MCI 4522 




F4522 




TP4522A 


SCL4526B 




MCI 4526 




F4526 




TP4526A 


SCL4527B 


CD4527B 


MC14527 










SCL4528B 


CD4098B3 


MC14528 




F4528 






SCL4531B 




MC14531 




F4531 




TP4531A 


SCL4543B 


CD4056A"' 


MCI 4543 










SCL4555B 


CD4555B 


MC14555 




F4555 






SCL4556B 


CD4556B 


MCI 4556 




F4556 






SCL45eiB 


CD40181B 


MCI 4581 


MM74d^81 






TP4581A 


SCL4S^B 




MCI 4582 


MM74C182 


F4582 




TP4582A 


SCL458SB 




MC14SSS 











SOUTRON 



NOTES: 'Unbuffered versions *74C types are listed only If pIn-oompaUble 

'Functional equivalent: CD4045A laclis f„/4 output and Internal resistors 
'Functional equivalent: Cb4098B has different output pulse width characteitstlcs 
'Pln-for-pln compatible if leads 7 and 8 are tied together 



r 



n.: -i\ 



PACKAGE CODE CROSS REFERENCE 



PACKAGE 


TEMP 
RANGED 


88S 


RCA 


MOTOROU 


NATIONAL 


FAIRCHILD 


HARRIS^ 


TEXAS 
INSTRUMENTS' 


SOUTRON 


Frit-Seal 


Mil 


C 


F 


AL 


MJ 


MO 


HD1 2 


TF J 




Ceramic 




















(Cerdip) 




















Welded-Seal 


Mil 


D 


D 


AL 


MO 




HD1 23 


TF J3 


D 


or Side-Brazed 




















Ceramic 




















Epoxy B 


Comm 


E 


E 


CP 


CN 


CP 


HD3 9 


TP N 


E 


(Plastic) 




















Ceramic 


Mil 


F 


K 




MF 


MF 


HD9 2 






Flat Pack 




















Cliip 


Mil 


H 


H 















MOTES: 'Mil: -55' C to -i 125" C 
Comm: -40° C to +85° C 



2. Prefix Suffix 

3. 24-lead devices only 



ORDERING INFORMATION 

SCL 4xxxB C + 



SCREENING LEVEL 


SCL 


= Standard 


ACL 


= MIL-STD-883 Class A 


BCL 


= MIL-STD-883 Class B 


CCL 


= MIL-STD-883 Class C 


See 


High Reliability CMOS" 




DEVICE TYPE 



Consists of four 
numerals plus one 
or two letters 



See "Numerical 
Device Index" 



PACKAGE TYPE 


C 


= Cerdip (Frit-Seal 




Ceramic) 


D 


Ceramic (Welded-Seal 




or Side-Brazed) 


E 


= Epoxy B (Plastic) 


F 


= Ceramic Flat Pack 


H 


= Chip 


See "Packaging Information" 



PACKAGING INFORMATION 



Devices in the SCL4000 Series are available in a variety of package types and temperature 
ranges. The single-letter package designator appears as a suffix to the device type. 



Detignator' 


Type 


Style 


No. of Pins 


Temperature Range 


C 


Cerdip 


Dual-in-Line 


14, 16 


-55° C to -H25° C 




(Frit-Seal) 


(DIP) 






D 


Ceramic 


Dual-in-Line 


14, 16, 24 


-55° etc -1-125° C 




(Welded-Seal 


(DIP) 








or Side-Brazed) 








E 


Epoxy B 


Dual-in-Line 


14, 16, 24 


-4(rCto +83" c 




(Plastic) 


(DIP) 






F 


Ceramic 


Flat Pack 


14, 16 


-55°Cto -l-125°C 


H 


Chip 






-55°Cto -1-125° C 



Nota: 1. For pivslcal dimensions, see "Mechankal S|ieciflcatlons" 



DEVICE MARKING 



Screening Device 

Level Type 



' Package Type 



Pin 1 
Identifier 
(when presenQ 



SCL4049UBC 
• 7625 39+ 



1^1^ 

Date Code 
(year, week) 



Lot 
Identifier 



Solid Plus 
Program 



OinAp Dual-in-Line Padages 
(C Suffix) 



14-Lead 
Frit Seal 
(Cerdip) 
DIP 

(C suffix) 



14 8 



II— D — 



'J 



1p 




HI-— I Gh— "-SEATMIG 

PLANS 



Dim 


Inches 


Millimeters 


MIn 


Max 


MIn 


Max 


A 


0.660 


0.785 


16.8 


19.9 


B 


0.220 


0.280 


5.59 


7.11 


C 


0.155 


0.200 


3.94 


5.08 


D 


0.014 


0.023 


0.36 


0.58 


F 


0.030 


0.070 


0.77 


1.77 


G 


0.100 TP 


2.54 TP 


H 


0.065 


0.090 


1.66 


2.28 


J 


0.008 


0.015 


0.20 


0.38 


K 


0.100 


0.150 


2.54 


3.81 


L 


0.300 TP 


7.62 TP 


M 




15° 




15° 


N 


0.020 


0.050 


0.51 


1.27 


P 


0.300 


0.32S 


7.62 


8.25 



1. Leads wWiln 0.005* (0.13 mm) radius of tnw position at 

2. PItg. Indox: notch In lead, notch In ceramic, or Ink dot. 

3. Dim. "A" and "B" do not include glass run-out. 

4. Dim. "L" to center of leads when formed parallel. 



All JEDEC dimensions and 
notes apply. 

saaHiig plane at maidnnim material camMDn. 



16-Lead 
Frit-Seal 
(Cerdip) 
DIP 

(Csufnx) 



[ 



Qnn n n n ni j 



wwww 



i 




-tMrUHhiJ.U SEATING "^"U- 



u 



J 




Notes: 

1. Leads within 0.005" (0.13 mm) radius 

2. Pl(g. Index: notch In lead, notch in 

3. Dim. "A" and "B" do not Include 

4. Dim. "P' applies to al leads exsepl 

5. Dim. "L" to center of IomIs wt 



Dim 


incliat 


Mlliimeters 


Min 


Max 


Min 


Max 


A 


0.745 


0.785 


18.93 


19.93 


B 


0.240 


0.275 


6.10 


6.98 


C 


0.155 


0.200 


3.94 


5.08 


D 


0.014 


0.020 


0.36 


0.51 


F 


0.035 


0.065 


0.89 


1.65 


G 


0.100 TP 


2.54 TP 


H 


0.015 


0.060 


0.39 


1.52 


J 


0.008 


0.012 


0.20 


0.30 


K 


0.100 


0.160 


2.54 


4.06 


L 


0.300 TP 


7.62 TP 


M 




15° 




15° 


N 


0.020 


0.050 


0.51 


1.27 



All JEDEC dimensions and 

notes apply. 

of true position at seating plane at maximum material condition, 
or Ink dot. 
run-out. 

low end teada, wliidi hue Dhn. "P' = 0.025'(0.64 mm) min. 
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Caiinnic Dual-in-Line Pa^ogiis 
(D Suffix) 



14-Lead 
Welded-Seal 
Ceramic DiP 
(D suffix) 



14 8 



B P 



mm 




Dim 


Indies 


IHIiiimeters 


Min 


Max 


Min 


Max 


A 


0.745 


0.770 


18.93 


19.55 


B 


0.240 


0.260 


6.10 


6.60 


C 


0.120 


0.160 


3.05 


4.06 


D 


0.014 


0.020 


0.36 


0.51 


F 


0.035 


0.065 


0.89 


1.65 


G 


0.100 TP 


2.54 TP 


H 


0.065 


0.090 


1.66 


2.28 


J 


0.008 


0.012 


0.20 


0.30 


K 


0.125 


0.150 


3.18 


3.81 


L 


0.300 TP 


7.62 TP 


M 




15° 




15° 


N 


0.020 


0.065 


0.51 


1.65 


P 


0.300 


0.32S 


7.62 


8.25 



All JEDEC dimensions and 
notes apply. 

Notes: 

1. Leads within 0.005" (0,13 mm) radius of true position at seating plane at maximum material condition. 

? Pkg index: notch in lead, notch in lid. or ink dot, 
3, Dim, ■L ' to center of leads when formed parallel. 



16-Lead 
Welded-Seal 
Ceramic DIP 
(D suffix) 



hnnnnnnn 



uuuuuuuu 




^ p SEATING "^mI— - 
PLANE 



Dim 


Inches 


Mllllmetan 


Min 


Max 


Min 


Max 


A 


0.745 


0.785 


18.93 


19.93 


B 


0.240 


0,260 


6,1 C 


6.60 


C 


0.120 


0.160 


3.05 


4.06 


D 


0.014 


0.020 


0.36 


0.51 


F 


0.035 


0.065 


0.89 


1.65 


G 


0.100 TP 


2.54 TP 


H 


0.015 


0.060 


0.39 


1.52 


J 


0.008 


0.012 


0.20 


0.30 


K 


0.125 


0.150 


3.18 


3.81 


L 


0.300 TP 


7.62 TP 


M 




15° 




15° 


N 


0.020 


0.065 


0.51 


1.65 



All JEDEC dimensions and 
notes apply. 



1. Leads witliln 0.005" (0.13 mm) radius of true posidon at seating plane at maximum material condition. 

2. Pkg. Index: notcti in lead, notch In nd, or Ink dot 

3. Dim. "L" to center of leads wlien formed parallel. 



MECHANICAL SPECIFICATIONS (Continued) 

Ceramic Dual-iivUne Packages 
pSuffH^ 



16-Lead 
Side-Brazed 
Ceramic DIP 
(D suffix) 



o 

1 




9 
% 


A " 




StATIMG PLANE 



.V 



Dim 


Inches 


Millimeters 


MIn 


Max 


MIn 


Max 


A 


0.740 


0.830 


18.80 


21.08 


C 


0.105 


0.200 


2.67 


5.08 


D 


0.015 


0.023 


0.38 


0.58 


F 


0.045 


0.055 


1.14 


1.40 


G 


0.100 TP 


2.54 TP 


H 


0.015 


0.090 


0.39 


2.28 


J 


0.008 


0.012 


0.20 


0.30 


K 


0.125 


0.190 


3.18 


4.83 


L 


0.300 TP 


7.62 TP 


M 




15° 




15° 


N 


0.020 


0.045 


0.51 


1.14 



All JEDEC dimensions and 
notes apply. 



1. Leads within 0.005" (0.13 mm) radius of true position at seating plane at nHPdmum material cpndltian. 

2. Pkg. index; notcii in lead, notch in ceramic, or inl^ dot. 

3. Dim. "F" on lour end leads = 0.025" (0.64 mm) min. 

4. Dim. "L" to eentar at laads when formed parallel. 



24-Lead 
Welded-Seal 
Ceramic DIP 
(□suffix) 




Hk J I \ K 

^ D SEATING 




PLANE 



Dim 


Inches 


Millimeters 


Min 


Max 


MIn 


Max 


A 


1.15 


1.22 


29.21 


30.98 


B 


0.480 


0.520 


12.20 


13.20 


C 


0.090 


0.150 


2.29 


3.81 


D 


0.015 


0.020 


0.38 


0.51 


F 


0.045 


0.055 


1.14 


1.40 


G 


0,100 TP 


2.54 TP 


H 


0.020 


0.060 


0.51 


1.52 


J 


0.008 


0.012 


0.20 


0.30 


K 


0.100 


0.180 


2.54 


4.57 


L 


0.600 TP 


15.2 


4 TP 


M 




15° 




15° 


N 


0.020 


0.065 


0.51 


1.65 



All JEDEC dimensidf^ and 
notes apply. 



1. Leads wittiln 0.005" (0.13 mm) radius of true position at seating plane at maidmum material conditton. 

2. Pi(g. index: notch in lead, notch in lid, or inl( dot. 

3. Dim. "L" to center of leads urtien formed parallel. 
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MECHANICAL SPECIFICATIONS (Cort&lHMiil^ 
Ceramic Dual-in-Line Packages 



24-Lead 
Side-Btazsd 
Ceramic DIP 
(D suffix) 



n n n n n n n n n 



UUUUUUULJLILILJiJ' 



^\ .11 

in PI Auc ' 



3- 



SEATING PLANE 





Incites 


Millimeters 


Dim 


MIn 


Max 


MIn 


Max 


A 


1.15 


1.22 


29.21 


30.98 


B 


0.500 


0.560 


12.70 


14.22 


C 


0.120 


0.155 


3.05 


3.94 


D 


0.015 


0.020 


0.38 


0.51 


F 


0.035 


0.055 


0.89 


1.40 


G 


0.100 TP 


2.54 TP 


H 


0.035 


0.055 


0.89 


1.40 


J 


0.008 


0.012 


0.20 


0.30 


K 


0.115 


0.145 


2.92 


3.68 


L 


0.600 TP 


1 5.24 TP 


M 




15° 




15° 


N 


0.020 


0.045 


0.51 


1.14 



All JEOEC dimensions and 
notes apply. 



Notes: 

1. Leads wittiin 0.005" (0.13 mm) radius of true position at seating plane at maximum material condition. 

2. Plq. Index: notch in lead, notch In ceramic, or inic dot. 

3. Dim. "L" to center of leads when formed parallel. 



^poxy B (Plastic) Dual-ln-Une 
(E &ifNx) 



14-Lead 
Epoxy B 
(Plastic) 
DIP 

(E suffix) 



B P 





A 


1 






















HU-«P-lGi— 


'-SEATING 



PLANE 




Dim 


Insket 


Mllllmettn 


MIn 


Max 


MIn 


Max 


A 


0.715 


0.770 


18.16 


19.55 


B 


0.240 


0.260 


6.10 


6.60 


C 


0.155 


0.200 


3.94 


5.08 


D 


0.014 


0.020 


0.36 


0.51 


F 


0.040 


0.065 


1.02 


1.65 


G 


0.100 TP 


2.54 TP 


H 


0.052 


0.090 


1.32 


2.28 


J 


0.008 


0.012 


0.20 


0.30 


K 


0.115 


0.150 


2.92 


3.81 


L 


0.300 TP 


7.62 TP 


M 




15° 




15° 


N 


0.020 


0.050 


0.51 


1.27 


P 


0.300 


0.325 


7.62 


B.25 



All JEDEC dimensions and 
notes apply. 



1. Leads within 0.005" (0.13 mm) radius of true position at seating plane it maximum material condition. 

2. Pkg. index: notch or Indentation as shown. 

3. Dim. "L" to center of leads when formed i 



MECHANICAL SPECIFICATIONS (Continued) 

Epoxy B (Plastic) Dual-in-Line Packages 
(B'Sulttat) 



16-Lead 
Epoxy B 
(Plastic) 
DIP 

(E suffix) 



Notch or — 
Indentation 



24-Lead 
Epoxy B 
(Plastic) 
DIP 

(E suffix) 




SEATING ~*^m|— - 
" PIANE 





Inches 


Millimeters 


Dim 


Min 


Max 


Min 


Max 


A 


0.745 


0.840 


18.93 


21.94 


B 


0.240 


0.280 


6.10 


6.60 


C 


0.155 


0.200 


3.94 


5.08 


D 


0.014 


0.020 


0.36 


0.51 


F 


0.035 


0.06S 


0.89 


1.65 


G 


0.100 TP 


2.54 TP 


H 


0.015 


0.072 


0.39 


1.83 


J 


0.008 


0.012 


0.20 


0.30 


K 


0.115 


0.150 


2.92 


3.81 


L 


0.300 TP 


7.62 TP 


M 




15° 




15° 


N 


0.020 


0.050 


0.51 


1.27 



All JEDEC dimensions and 
notes apply. 



1 . Leads wlWn 005" (0.13 mm) radius of true position at srating plane at maximum malarial condHon. 

2. Pkg. index: notch or indentation as sliown. 

3. Dim. "F" on four end leads = 0.025" (0.64 mm) min. 

4. Dim. "L" to centor of toads when formed panM. 



P 



H ^G— -II II- -V" K I 

^ D SEATING ~" 

PLANE 



Dim 


Inches 


Millimeters 


Min 


Max 


Min 


Max 


A 


1.235 


1.265 


31.37 


32.13 


B 


0.540 


0.560 


13.72 


14.22 


C 


0.165 


0.200 


4.19 


5.08 


D 


0.014 


0.020 


0.36 


0.51 


F 


0.040 


0.066 


1.02 


1.66 


G 


0.100 TP 


2.54 TP 


H 


0.065 


0.090 


1.66 


2.28 


J 


0.008 


0.012 


0.20 


0.30 


K 


0.115 


0.140 


2.93 


3.56 


L 


0.600 TP 


15.24 TP 


M 




15° 




15° 


N 


0.020 


0.040 


0.51 


1.02 



All JEDEC dimensions and 
notes apply. 



1. Leads within 0.005" (0.13 mm) radius of true position at seating plane at maximum material condition. 

2. Pkg. Index: notch or indentation. 

3. Dim. "F" on four end leads = 0.025" (0.64 mm) min. 

4. Dim. "L" to center oitaidt when fonsad pmM. 



MECHANICAL SPECIFICATIONS (Continued) 



Ceramic Flat Packs 



14-Lead 
Ceramic 
Flat Pack 
(F suffix) 



OPTIONAL END 
COMFIC, TYPtCAL 
BOTH ENDS 




Dim 


Inches 


Millimetera 


Min 


Max 


Min 


Max 


A 


0.008 


0.100 


0.21 


2.54 


B 


0.015 


0.019 


0.38 


0.48 


C 


0.003 


0.006 


0.08 


0.15 


e 


0.050 TP 


1.27 TP 


E 


0.200 


0.300 


5.1 


7.6 


H 


0.600 


1.000 


15.3 


25.4 


L 


0.150 


0.350 


3.9 


8.8 


Q 


0.005 


0.050 


0.13 


1.27 


S 


0.000 


0.050 


0.00 


1.27 


z 


0.300 


7.62 


z, 


0.400 


10.16 



All JEDEC dinlensioiis and 
notes apply. 



Notes: 

1. Leads within 0.005' (0 13 mm) radius of true position at seating plane at maidmuni malarial condRlDn. 

2. Pkg. index: tab on lead, notcH in package, or ink dot. 

3. Dim. "Z" and "Zi" detennlne a zone within which all body and lead MgularitieB le. 



16-Lead 
Ceramic 
Flat Pack 
(F suffix) 



OPTKMiU.END 

cmne, rmcM. 

BOTH BIDS 




Dim 


Inches 


Millimeters 


Min 


Max 


Min 


Max 


A 


0.008 


0.100 


0.21 


2.54 


B 


0.015 


0.019 


0.38 


0.48 


C 


0.003 


0.006 


0.08 


0.15 


e 


0.050 TP 


1.27 TP 


E 


0.200 


0.300 


5.1 


7.6 


H 


0.600 


1.000 


15.3 


25.4 


L 


0.150 


0.350 


3.9 


8.8 


Q 


0.005 


0.050 


0.13 


1.27 


S 


0.000 


0.025 


0.00 


0.63 


Z 


0.300 


7.62 


Z, 


0.400 


10.16 



All JEDEC dimensions and 
notes apply. 



Notes: 

1 . Leads within 0.005' (0.13 mm) radius of true position at seating plane at maximum material condition. 

2. Pkg. Index: tab on lead, notch in package, or ink dot. 

3. Dim. "Z" and "Zi" determine a zone within tKhlUi all body and lead Irregularitiss lie. 




PRODUCT 
DATA SHEETS 



SCUOOOB 




FEATURES 

4 Buffered Gate Outputs 

4 Diode Protection on all Inputs 

^ Fully "B" Series Compatible 

^ Balanced Output Drive Current Specifications 



TRUTH TABLE (NOR GATE) 



ilMPUTS 


OUTPUT 




All other combinations 


1 




LOGIC DIAGRAM 




FUNCTION DIAGRAM 




3A 8- 



s 1Y 



10 2Y 



■9 3Y 



(1, 2)Y = A + B + C 
3Y =3A 

Voo ■ "n 1« 



CMOS DUAL 3-INPUT 
NOR GATE PLUS INVERTER 



CONNECTION DIAGRAM 
(all padcages) 



Vdd 
1 


2C 

_L_ 


2B 2A 2Y 
1 1 1 


3Y 

_L. 


3A 
-J , 


14 


13 


12 11 10 


9 


8 






SCL4000B 






1 


2 


3 4 5 


6 


7 


1 

NC 


I 

NC 


1 1 1 
1A IB 1C 


"T" 

1Y 


-i — ' 

Vss 



Add suffix for package: 

C 14-pin Cerdip 

D 14-pin Ceramic 

E 14-pin Epoxy 

F 14-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vpo ' Vss 3 to 15 Vdc 

Operating Temperature T/^ 
C, D, F, H Device -55 to +1 25 OC 

E Device -40 to +85 °C 



SCHEMATIC DIAGRAM 

(One of two NOR Gates) 




S2 



SCL4000B 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 


'low 


+25°C 




Units 


MIn. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


Idc 






















CURRENT 




5 


V|N=Vss VVdd 




0.05 




0.0005 


0.05 




1.5 


/uAdc 






10 


All valid Input 




0.10 




0.001 


0.10 




3.0 








15 


combinations 




0.20 




0.002 


0.20 




6.0 





NOTES: * Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications". 
^ Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

^ This device has been designed for balanced output drive current specifications. Consult Family Specifications, 



DYNAMIC CHARACTERISTICS (Cl = 50pF, T^ = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 


tpLH. ^PHL 














5 




125 


250 


ns 






10 




60 


120 








15 




45 


90 




OUTPUT TRANSITION TIME 


tyLH-fTHL 














5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 





Vk, drain VOLTASE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6-4-2 




Vos=-10Vilc 



-¥<a=-15V(lc 



I I 



-5 
-10 
-15 

-20 
-25 
-30 
-35 
-40 
-45 
-50 



Typical P-Channel 
Source Current Characteristics 



50 

IT 45 

« 40 

- 35 

£ 30 

K 

§ 25 

^ 20 

i 15 

= 10 

i 5 













1 


















« 


GS — 


IS V 


dc- 






































































Vc 


s = 1 


Vlit 
























































= 5 


Ifdc 










°C- 
L. 






1 1 









2 4 6 8 10 12 14 16 18 20- 
Vds. drain voltage (Vdc) 



Typical N-Ctiannel 
Sink Current Characteristn^ 



e3 



SCL4001B, SCL4002B 
SCL4025B, SCL407BB 




SCL4001B - Quad 2-lnput NOR 

SCL4002B - Dual 4-lnput NOR 

SCL4025B - Triple 3-lnput NOR 

SCL4078B - 8-lnput NOR 

FEATURES 

^ Buffered Outputs 

^ Diode Protection on all Inputs 

^ Fully "B" - Series Compatible 

^ Balanced Output Drive Current Specifications 



Inputs 


Output 


... 

All other combinations 


1 




FUNCTION DIAGRAMS 



SCL40018 



SCL4002B 



2A 
2B 
3A 
3B 
4A 
4B 



1Y 



2Y 



3Y 



4Y 




Y = A + B 



Y=A+B+C+D 



SCL402SB 



seL4078B 



1A 
IB 
1C 
2A^ 
2B- 
2CS 

3a" 
3B^^' 



3Cj 





1Y 



2Y 



A — 
B ^ 



10 




3Y 



13 

Y = 



A+ B + C 



Y = A+B+C+D+E+F+G+H 

VDD = Pin 14 

Vss = Pin 1 
for All Devices 



CMOS NOR GATES 



CONNECTION DIAGRAMS 
(all packages) 



Vdd 
1 


4B 
_L_ 


4A 
L- 


4Y 
1 


3Y 
_l_ 


3B 
-J- 


3A 
_l , 


14 


13 


12 


11 


10 


9 


8 






SCL4001B 








2 


3 


4 


5 


g 


7 


i 

1A 


1 

1B 


1 

1Y 


1 

2Y 


2A 


— r 

2B 


r 

Vss 


Vdd 
1 


2Y 


2D 
1 


2C 
1 


2B 
1 


2A 
1 


NC 
1 


14 


13 


12 


11 


10 


9 


8 






SCL4002B 






1 


L 


3 


4 


5 


c 

D 


7 


1 

1 Y 


1 

1A 


1 

IB 


1 

1C 


1 

ID 


1 

NC 


1 

Vss 


VpD 
1 


3C 
1 


3B 
1 


3A 
1 


3Y 
.,1 . 


1 Y 

..L. 


1C 

1 


14 


13 


12 


11 


10 


9 


8 






SCL4025B 






1 


2 


3 


4 


5 


6 


7 


1 

1A 


1 

18 


"T" 

2A 


"T" 

28 


1 

2C 


1 

2Y 


1 

Vss 


Vdd 
1 


Y 
1 


H 
1 


G 
1 


F 

_l_ 


E 

_l_ 


NC 
1 


14 


13 


12 


11 


10 


9 


8 






SCL407SB 






1 


2 


3 


4 


5 


6 


7 


1 

NC 


1 

A 


1 

B 


T- 

c 


1 

D 


1 

NC 


1 

Vss 



Add suffix for package: 

C 14-pin Cerdip 

D 14-pin Ceramic 

E 14-pln Epoxy 

F 14-pln Flat 

M Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 
DC Supply Voltage Vpo " VsS 3 to 15 Vdc 
Operating Temperature Ta 



C, D, F, H Device 
E Device 



-55 to +125 oc 
-40 to +85 oc 



B4 



SCL4001B, SCL4002B, SCL4025B, SCL4078B 
ELE€TmeAL €H AR ACTE RISTICS 
STATIC CMARA^ERISf ICS ' ' 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 




+25°C 


Thigh ^ 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


'di: 






















CUERENT 




5 


V|N=VssOrVDD 




0.05 




0.0006 


0.05 




1.5 


MAdc 






10 


All valid input 




0.10 




0.001 


0.10 




3.0 








15 


combinations 




0.20. 




0.002 


0.20 




6.0 





NOTES: ' Ren^aintng Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications". 
' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh =+125°C for C, D, F, H device. 
= + 85°C for E device. 

^ These devices have been designed for balanced output drive current specifications. Consult Family Specifications. 
DYNAMIC CHARACTERISTICS (Cl = 50pF, T* = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Mm, 






Units 


PROPAGATION DELAY TIME 


fpLH. tpHL 
















5 




125 


250 


ns 






10 




60 


120 








15 




45 


90 




OUTPUT TRANSITION TIME 


tTLHrtTHL 
















5 




100 


200 


ns 






10 




50 


100 








.15 




40 


80 





V,». DRMN VOLTASE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 




Tj = 25° C - -45 o. 



_l L 



-50 



Typical P-Channel 
Source Current Characteristics 

LOGIC DIAGRAMS 



SCL4001B 



SCL4002B 




SCL4025B 



SCL4078B 





~l I r- 

- V^s = 15 Vdc - 



■Vos = 10Vdc' 



.Vas = 6VdC 



T^ = Z5-C 
J L 



2 4 6 8 10 12 14 16 18 20 
Vk, DRMN VOLTASE (Vic) 



Typical N-Channel 
Sink Current Characteristics 

SCHEMATIC DIAGRAM SCL4002B (1 of 2 gates) 




scuomuB 




CMOS NOR GATE (Unbuffered) 



FEATURES 

^ Unbuffered Outputs for Quasi-Linear Applications 

4 Quad 2-lnput IMOR Configuration 

4 Diode Protection on all Inputs 

♦ Output Drive Current Compatible with "B" Seri^ 

4 Pin Compatible with Buffered SCL4001B 

4 Balanced Output Drive Current Specifications 



DESCRIPTION 

The SCL4001UB consists of four positive-logic 
NOR gates. The outputs are unbuffered, making 
the device suitable for quasi-linear applications, 
such as gated oscillators, multivibrators, and pulse 
shaping circuits. 

Fordigital applications, the buffered SCL4001B 
is recommended for its higher gain and input 
Jpattern insensitivity. 



CONNECTION DIAGRAM 
(all packages) 



Vdd 
1 


4B 
_1_ 


4A 4Y 3Y 
1 1 1 


3B 
_1_ 


3A 
-J , 


14 


13 


12 11 10 


9 


8 






SCL4001UB 






1 


2 


3 4 5 


-6 


7 


1 

1A 


IB 


11 1 
1Y 2Y 2A 


1 

2B 


1 

Vss 



Add suffix for package: 

C 14-pln Cerdip 

D 14-pln Ceramic 

E 14-pln Epoxy 

F 14-pin Flat 

H Chip 



TRUTH TABLE 



Inputs 


Output 




All other combinations 


1 





SCHEMATIC DIAGRAM 




RECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 

DC Supply Voltage Vqd - Vss 3 to 15 Vdc 
Operating Temperature Tf^ 



C, D, F, H Device 
E Device 



-55 to +125 oc 
-40 to +m °C 



LOGIC DIAGRAM 




A + B 



Vqo = Pin 14 
Vss 'Pin ' 



L 



56 



ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS 



PARAMETER 


Vdd 

(Vdc) 


CONDITIONS 




+25°C 


'HIGH 


Units 


Mill. 


Max. 


Min. 


Typ. 


Max. 


MIn. 


Max. 


QUIESCENT DEVICE 


'do 






















CURRENT 




5 


V|N=Vss or Vdd 




0.05 




0.0005 


0.05 




1.5 


HAdc 






10 


All valid input 




0.10 




0.001 


0.10 




3.0 








15 


combinations 




0.20 




0.002 


0.20 




6.0 





Remaining Static Electrical Characteristics are listed under "SCLAOOOB Series Family Specifications'. 
Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 

Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

This device has been designed for balanced output drive current specifications. Consult Family Specifications. 



DYWAMIC CTy^CTERISTICS (Cl ° BOjpPtjA = 25°C) 



PARAMETER — 


Vdp 

wm 


JMin. 


Tw. 


Max. 


Units 


PROPAGATION DELAY TIME 


tpLH.tPHL 
















5 




75 


150 


ns 






10 




35 


70 








15 




25 


50 




OUTPUT TRANSITION TIME 


txLH.tTHL 














5 




100 


200 


ns 






10 




50 


100 




I 




15 




40 


80 





V„s. DRAIN VOLTAGE (Vdc) 

20 -18 -16 -14 -12 -10 -8 -6 -4 -2 

"1 — I — r 



Vcs = -5 Vdc J 



VGs=-10Vdc 



-Vos =-15 Vdc- 




Typical P-Channel 



50 

•S- 45 

I 40 

- 35 

£ 30 

g 25 

^ 20 

i 1= 

= 10 

J 5 













1 1 1 
















OS = 


13 V 


oc 


























/' 
























, = 1 


















V, 


Vdc 






















































= 5 


fdc 








_ 1c 








1 










1 



2 4 6 8 10 12 14 16 18 20 
V„s, DRAIN VOLTAGE (Vdc) 



Typical N-Channel 
Siidc Current XMutacterittics 



WI 



APPLICATIONS INFORMATION 



'A SCL4001 UB 




MONOSTABLE MULTIVIBRATOR 



14SCL4001UB 



@^ -4- OUTPUT -4- 



%SCL4011UB 



1 



® 

® 



COMPENSATED MONOSTABLE MULTIVIBRATOR 



% SCL4001 UB 




30 



Q 
O 

> 20 

5? 



I 



IV 2V 3V 4V 5V 



SCHMITT TRIGGER 



SCL4006AB 




FEATURES 

4 Fully Static Operation 
4 Cascadable 

♦ 5MHz Shift Rate @ 10Vdc 



DESCRIPTION 

TheSCL4006AB is comprised of 4 separate Shift 
Register sections: two sections of four stages and 
two sections of five stages with an output tap at 
the fourth stage. Each section has an independent 
single rail data path. 

A common Clock signal is used for all stages. 
Data is shifted to the next stage on negative-going 
transitions of the Clock. Through appropriate con- 
nections of inputs and outputs, multiple register 
sections of 4, 5, 8 and 9 stages or single register 
sections of 10, 12, 13, 14, 16, 17 and 18 can be 
implemented using one SCL4006AB package. 
Longer shift register sections can be assembled by 
using more than one SCL4006AB. 

This part is useful in serial shift register and 
time delay circuits. 



TRUTH TABLE 



Di 


CL 


Di + 1 










1 




1 


X 




No Change 



CMOS 

18-STAGE SHIFT REGISTER 



CONNECTION DIAGRAM 
(all packages) 



D1+4 



D2+4 



D4+5 



VDD 



D2+5 



03+4 



D4-f4 



14 


13 


12 11 10 


9 


8 






SCL4006AB 






1 


2 


3 4 5 


6 


7 


1 

DI 


1 

NC 


1 1 J 
CL D2 D3 




Vss 



Add suffix for package: 

C 14-pin Cordip 

□ 14-pin Ceramic 

E 14-pin Epoxy 

F 14-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vpo " ^SS 3 to 15 
Operating Temperature T/^ 



Vdc 



C, D, F, H Deytce 
E Deyide 



-55 to -H 25 OC 
-40 to -1-85 OC 



X = Don't Gare 



TYPICAL REGISTER STAGE 



LOGIC DIAGRAM 





SCL4006AB 



ELECTRICAL CHARACTERISTICS 



i—^ i-^- ,^ i - -. , — ; *- T „ 



PARAMETER 


Vdd 


CONDITIONS 


T 2 

■LOW 


+25°C 


Thigh' 


Units 


\ vac/ 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 




'OD 






















rURRENT 




5 


V|N=Vss or Vdd 


_ 


5 




0.05 


5 


_ 


150 


/uAdc 






10 


All valid input 


- 


10 


_ 


0.1 


10 


- 


300 








15 


combinations 


_ 


20 


— 


0.2 


20 


— 


600 




OUTPUT HIGH (SOURCE) 


'oh 






















CURRENT 
























C, D, F, H device 




5 


VoH =4.6V 


-0.10 


_ 


-0.08 


-0.24 


_ 


-0.056 


— 


mAdc 






IP 


VoH =9.5V 


-0.25 


— 




-0.6 


- 


-0.14 


- 








15 


VoH = 13.5V 


-1.13 


— 




-2.5 


— 


-0.64 


— 










* IN *ss Vdd 


















E device 




5 


VoH =4.6V 


-0.096 




-0.0& 


-0.24 




-0.064 




mAdc 






JO 


VoH = 9-5V 


-0.24 


- 


-0^2 


-0.6 


- 


-0.16 


- 








15 


VoH = 13.5V 


-1.06 


— 


-0.9 


-2.5 


— 


-0.72 


— 










^IN Vss or VpD 


















OUTPUT LOW (SINK) 


loL 






















CURRENT 
























C, D, F, H dewi^e , 




5 


Vol =0-4V 


0.12E 




0.1 


0.3 




0.07 




mAdc 




10 


Vol = 0.5V 


0.31 




0.25 


0.8 




0.175 










15 


Vol = 1.5V 


1.44 




1.15 


3.3 




0.81 












V|N=Vss or Vdd 


















E device 




5 


Vol = 0.4V 


0.12 




0.1 


0.3 




0.08 




mAdc 






10 


Vol = 0.5V 


0.3 




0.25 


0.8 




0.2 










15 


Vol = 1-5V 


1.37 




1.15 


3.3 




0.93 












V|N=V^orVDD 



















NOTES: Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications". 
' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh= +125°C for C, D, F, H device. 

= + 85°C for E device. 



DYNAMIC CHARACTERISTICS (C^ = 50pF, Ta = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Mip. 


Typ. 


Mm. 


Units 


PROPAGATION DELAY TIME 


tpLH.tpHL 
















5 




350 


700 


ns 






10 




150 


300 








15 




120 


240 




OUTPUT TRANSmOISI TIME 


I^TLH » t TH L 


5 




350 


700 


ns 






10 




175 


350 








15 




150 


300 




MINIMUM CLOCK PULSE WIDTH 


PWcL 
















5 




200 


400 


ns 






10 




100 


200 








15 




80 


160 




MAXIMUM CLOCK FREQUENCY 


fcL 
















5 


1.25 


2.5 




MHz 






10 


2.5 


5.0 










15 


3.0 


6.0 






MAXIMUM CLOCK RISE AND 


trCL > tfCL 












FALL TIME" 


5 


15 






lis 






10 


5 












15 


3 








MINIMUM SETUP TIME 


tsetup 
















5 




40 


80 


ns 






10 




25 


50 








15 




20 


40 




MINIMUM HOLD TIME 


thold 














5 




40 


80 


ns 






10 




25 


50 








15 




20 


40 





^ When units are cascaded, the maximum rise and fall times of the plock input should be equal to or 
tess than #ve -transition times of the data outputs driving data inp^^ {^us-tine ^rop{^at4^^<^eidy-of - -- 
the output driving stage for the output capacitive load. 



SCL4Q07UB 




CMOS DUAL COMPLEMENTARY 
PAIR PLUS INVERTER 



FEATURES 

^ Low Output Impedance 

4 Extremely High Input Impedance 

4 Single Supply Operation - Positive or Negative 

^ All Inputs Diode-Protected 

4 Balanced Output Drive Current Specifications 

DESCRIPTION 

SCL4007UB contains three N-Channel and three 
P-Channel enhancement-type MOS transistors on a 
single monolithic silicon chip. The transistor ele- 
ments are accessible through the package terminals 
to provide means for constructing various logte, 
transmission gating, and linear circuits. 




7.S 10 12.S 15 



D«A1N-T0-^UDCE VOLTS fVojl 

Typ. N-Channel drain characteristics 




INPUT VOLTS tV, I 



Min. and max. voltage transfer 
^rai^fristiis fAf l(iMrt«ir 



CONNECTION DIAGRAM 
(all packages} 

VdD D-fAOutc S-Pc Gc S-NcD-Na 



14 


13 


12 11 10 


9 8 






SCL4007UB 




1 


2 


3 4 5 


6 7 


1 

D-Pb 


1 

s^Pb 


1 1 1 

Gb S-Nb D-Nb 


1 1 


D = 


Drain 


S = Source 


G = Gate 



Add suffix for package: 

C 14-pin Cerdlp 
D 14-pin Ceramic 
E 14-pin Epoxy 
F 14-pin Flat 
H Chip 



RECOMMENDEO OPERATING CONDITIONS 
For maxtmum reliability: 

DC Supply Voltage Vqd - Vss 3 to 15 Vdc 
Operating Temperature T;^ 



C, D, F, H Device 
E Device 



-55 to +125 OC 
-40 to +85 OC 



SCHEMATIC DIAGRAM 



14 

9 



p 



IOC 



3 



AMBCNT TEMPERATURE (V - 25"C 



L, 1 1 u i 



SUPPLY VOLTS (Vnn) ■ I! 




Z.5 9 7.9 10 12.5 >9 
IHPOT VOLTS IVjl 

Typ. currant and voltage transfer 
cftsra^^rj^^s for inverter 



61 



SCL4007UB 



ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS ' 



PARAMETER 


Vdd 
(Vdd 


CONDITIONS 


Tl 


7h' 


+25°C 


Thigh' 


Uniti 


Min. 


Mw. 


Min. 


Typ. 


Max. 


Min. 


Max. 


CURRENT 




5 
10 
15 


^(N=Vss or Vdd 
AM' valid input 
combinatiom 




0.05 
0.10 
0l20 




0.0005 
0.001 
0^ 


0.05 
0.10 
0.20 




1.5 
3.0 
6.0 





NOTES: Remaining Static Elecirlcal Chardcteristics are listed undsr *SCL4CX)0B Series Family Specifications". 
' Tlow = ^5°C for C, D, F, H device. 
= -40''C for E device. 
• .'t. ; ■ Thioh -+125'C for C,D,F,H device. 

=•+ 85''Cfor E device. 

' This device has been designed for baianced output drive current specifications. Consult Family Specifications. 
DYNAMIC CHARACTERISTICS (C^ = 50 pF, = 2S°C) ' 



^MMNffTER 


VoD 

IVdcl 


Min. 


Typ. 


Max. 


Uniti 


PROPAGATION DELAY TIME 
















5 




60 


120 


ns 






10 




35 


70 








IS 




25 


50 




OUTPUT TRANSITION TIME 


tTLH.tXHL 


s 

10 
15 




100 
50 
40 


200 
1W 
80 


ns 



' Connected as inverter 



Typ. propagation delay time vs. C|_ 





Typ. dissipation characteristics 



APPLICATIOI\IS INFORIVIATION 



Triple Inverters < p\ a > r\ s (".l"); C.y 



3-lnpirt NOR Gate ^ 



.<>-S-^ 113.21; (1,11); 

JO j ^O— OI2 (12,S,B), (7.4,9) 



3-input NAND Gate 



(l,U,13)i (2,M.n); 



Tree (Relay) Logic 



«®- 



«® — 



UE U 



(13,12,5): (4,9,1); 
(14,2); (1,11) 



»~ All p-unit substrates 
MC CONNCCTCO TQ Voo 



Mt CONNCCTCO TO ¥(« I ' 

TCS i 



u 



OUT(Voc>'C**B 
SUT (V5s)rCA*G8 



High Sink-Currant Driver 

"as 

t (OPTIOMU. Vqo PULL-UPl 



(i,3.t0); (8.5,12): 

(11,14); (7,4.9) 



-@ 



High Source-Current Driver 

(«.3, 10); (13,1,12) "W 
(14.2,11); (7,9) I , J 



1 OPTIONAL V55PIM.L-I 



APPLICATIONS INFORMATION (Continued) 



High Sink- jiKi Siovrpii-Curraiit Driver 

(4,3, lOJ; 04,2, t1); , 
(7.4,9); CT3,8,r,S,t2) " 



Dual Bi-Directional Transmissipn Gating 



(1,5,12); (2,9); 

(11,4); (8,13,10); («,3r 

®- 



DisabI* 3 ii- 



3-State Buffer 

'Dl 

r 



?2 



I 12 Output 



OilM>l< 6 O 



1' 



INPUT 


DISABLE 


OUTPUT 


1 











. 


1 


X 


1 


Open 



X - Don't Care 



I 



SCL4008B 




FEATURES 

4 Look-Ahead Carry Output 
^ High-Speed Operation 

4 Balanced Output DHW Current Specif ications 

DESCRIPTION 

The SCL4008B consists of four Full-Adder 
^ages with fast Look-Ahead Carry provision from 
^age to stage. Circuitry is included to provide a 
fast Parallel-Carry-out bit to permit high-speed 
operation in arithmetic sections using sevfral 
SCL4008B's. SCL4008B inputs Include the fpur 
sets of bits to be added, A1 to A4 and 81 to B4, in 
addition to the Carry-in bit from a previous-secti&nL 
SCL4008B outputs include the foyr Sum bits,, SI 
and S4, in addition to the high-speed ParallehGaf ry- 
out which may be utilize at a sweeping SCL4008B 
section. 



TRUTH TABLE 

(one stage) 



Cin 


B 


A 


Cout 


s 























1 





1 





1 








1 





1 


1 


1 





1 











1 


1 





1 


1 





1 


1 





1 





1 


1 


1 


1 


1 



CMOS FOUR-BIT FULL ADDER 



CONNECTION DIAGRAM 
(all packages) 



Vdd 

1 


B4 
1 


Cout 
_l_ 


S4 S3 32 
1 1 1 


SI 

-L. 


Cin 
■ -1-1 


16 


15 


14 


13 12 11 


10 


9 








SCL4008B 






1 


2 


3 


4 5 6 


7 


8 


1 

A4 


1 

B3 


1 

A3 


1 1 1 
B2 A2 B1 


"T 

A1 


Vss 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Qhip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vqd " Vss 3 to 15 
Operating Temperature T^ 



C, D, F, H Device 
E Device 



-55 to +1 25 
-40 to +85 



Vdc 
oc 

OQ 



BLOCK DIAGRAM 



B4 15 O— 
A4 1 O— 



B3 2 O- 
A3 3 O— 



B2 4 O- 
A2 5 O— 



SI .6 O— 
Al 7 O— 



Cm 9 0- 



High-SReed: 
Parallel Carry 



-O 14 Cou, 
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ELECTRICAL CHARACTERISTICS 



SCL4008B 



STATIC CHARACTERISTICS 



PARAMETER 


Vdd 


CONDITIONS 




+25°C 


Thigh' 


Units 


(Vdc) 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
CURRENT 


'dd 


5 
10 
15 


= Vss or Vdd 
All valid input 
combinations 




5 
10 
20 




0.05 

0.1 

0.2 


5 
10 
20 




150 
300 
60i 


fiAdc 



NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications". 
' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

' This device has been desifned for balanced output drive current specifications. Consult Family Specifications. 



DYNAMIC CHARACTERISTICS (Cl =50pF,Ta =25''C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 














Sum In to Sum Out 


tpLH. tPHL 
















5 




400 


800 


ns 






10 




160 


320 








15 




115 


230 




Sum In to Carry Out 


tpLH. tpHL 
















5 




310 


620 


ns 






10 




140 


280 








15 




110 


220 




Carry In to Sum Out 


tpLH. tpHL 
















5 




380 


760 


ns 






10 




150 


300 








15 




115 


230 




Carry In to Carry Out 


tpLH. tpHL 
















5 




180 


360 


ns 






10 




75 


150 








15 




55 


110 




OUTPUT TRANSITION TIME 


txLH. tTHL 














5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 





V„s, DRAIN VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 













1 


















lic- 
































'os = 


-10 


Vdc 








































































s — ^ 


15 V 


dc 










































- T, 


1 



-5 - 

-10 ' 
a 

-15 g 

-20 = 
o 

-25 i 
-30 S 

-35 5 

-40 3 

-45 & 
-50 



Typical P-Channel 
Source Current Chiaracteristics 













1 


















\ 




15 V 


dc- 




























/' 










































Vc 


s = 1 


Vdc 






























'''' 
























= 5 


fdc 








= 25 


° C - 






1 1 









2 4 6 8 10 12 14 16 18 20 
DRAIN VOLTAGE (Vdc) 



Typical N-Channel 
Sinl( Current Characteristics 
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LOGIC DIAGRAM 



A1 






APPLICATIONS INFORMATION 



Word A + B I nputs 



A1 84 A1 B4 Al ~ 84 Al — 84 



rm 



S» — 1— — tS* SI S4 SI S4 SI — — s* 



Sum Output* 



Calculation of 16-bit adder speed: 

tp total = tp (Sum to Carry) + tp (Carry to Sum) + 2 tp (Carry to Carry) 

le^Bit Adder 



APPLICATIONS INFORMATION (Continued) 



SCL4008B 



BCD Number (Two Digits) 



SO 40 20 10 



16 16 



4 4 2 2 



B4 A4 B3 A3 82 A2 B1 A1 

SCL4CN%B 



Carry 
Out 



In 



S4 S3 S2 SI 




64 64 32 32 16 16 
B4 A4 B3 A3 B2 A2 81 A1 

SCa.4008B , 



S4 



*1 



.128 64 32 16 



4 2 1 



BCC or Binary Number (8 Bits) 



2-Djgit BCD-to-Binary Conversion 



'B-inputs can be 
programmed to 
vary step size. 



Q1 Q2 Q3 Q4 

2 SCL4013B's 

D1 D2 03 D4 










S 

Bl 


1 S2 S3 S4 

SCL4008B c„,, 

Al B2 A2 B3 A3 B4 A4 



AMit Up/Down Gamier 



S7 




SCL4009UB [nverting 
SCL4010B Non^lnverttng 



FEATURES 

♦ Direct Drive of 2 TTL/DTL Loads 

4 Operation from Single or Dual Supplies 

4 All Inputs Diode-Protected 

DESCRIPTION 

The SCL4009UB and SCL4010B are single-chip 
monolithic silicon integrated circuits containing 
eighteen N-Channel and twelve P-Channel enhance- 
ment-mode MOS transistors connected to form six 
independent buffer/converter configurations. These 
devices are designed for use as hex CMOS-to-DTL 
orTTL logic level converters or hex CMOS current 
drivers. Conversion ranges are from CMOS logic 
operating at 3Vdc to 18Vdc supply levels to DTL 
or TTL logic operating at 3Vdc to 6Vdc supply 
levels. Conversion to logic output levels greater 
than 6Vdc is permitted proving Vcc <Vdd. 



CMOS 

HEX BUFFERS/CONVERTERS 



CONNECTION DIAGRAM 
(all packages) 



vdd 

1 


6Y 6A NC 
1 1 1 


5Y 
1 


5A 4Y 4A 
1 1 1 


16 


15 14 13 


12 


11 10 9 




SCL4009UB 




SCL4010B 


1 


2 3 4 


5 


5 7 8 


Vcc 


i 1 1 
1Y 1A 2Y 


-r 

2A 


1 1 1 
3Y 3A Vss 



Add Suffix for Package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



SCHEMATIC DIAGRAMS 



SCL4009UB 

"DD »CC 



IV. 



IMPUT 

o — 
»oi> ^ 



n 



n r 



SCL4010B 



JT 



MPUT 

o- 



I It 



n 



OUTPUT J — ^ — 



RECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 

DC Supply Voltage Vqd " Vss 3 to 1 5 Vdc 
Vcc -Vss 3 to 15 Vdc 
Vcc < Vqd 
Operating Temperature Ta 
C, D, F, H Device -55 to +125 OC 

E Device -40 to +85 oC 



LOGIC DIAGRAMS 



SCL4009UB 


SCL4010B 


1A C? — P>0-k)1Y 


1A C? — P>"^1Y 


2A C^— [^^>0-^0 2Y 


2AO^ 




3A — [^^>0-5o 3Y 


3A 




4A 0^^-[^^ 4Y 


4A o2— 


\^J3o4Y 


5A qI^— j^^>o-!^ 5Y 


5Ao;i-|^>AD5Y 


6AO!^^>>^6Y 


6AC^ 


^;>-Ad6Y 


NC Y=A 

"cc O-'- 

vodO-^ 


»cO-i-' 
"ccO— i 
"ssO-^ 
vboO— 


Y = A 



68 



ILECTRICAL CHARACTER ISTteS 



STATIC CHARACTERISTICS ' ' 



PARAMETER 




CONDITIONS 




+25°C 


Thigh' 


Units 


(Vdc) 


Min. 


Max. 


Min. 




Mflx. 


Min. 


Max. 


QUIESCENT DEVICE 


Idd 






















CURRENT 




5 
10 


V|N = Vss or Vdd 
All valid input 


- 


1.0 

2.0 


- 


0.005 
0.01 


1.0 
2.0 




30 
60 


;UAdc 






15 


combinations 




4.0 




0.02 


4.0 


- 


120 




MINIMUM INPUT HIGH 
VOLTAGE 


V|H 


5 


Vol = 0.5V 




4.0 




2.75 


4.0 


— 


4.0 


Vdc 


SCL4009UB 




10 
15 


Vo L = 1 OV 
Vol = 1.5V 




8.0 
12.0 


— 


5.5 
8.25 


8.0 

12.0 




8.0 
12.0 










lo < ImA 


















MAXIMUM INPUT liOW . . ^ ■ 
VOLTAGE 
SCU009UB 


V,L 


5 
10 
15 


VoH = 3.6V 
VoH = 7.2V 
VoH = 10.8V 
lo<1M 


1.0 
2.0 
3.0 




1.0 
2.0 
3.0 


2,25 

4.5 

6,75 




1.0 
2.0 

3.0 




Vdc 


OUTPUT LOW (SINK) 
CURRENT 




5 


Vol =0.4V 


3.8 




3.0 


4.0 




2.2 




mAdc 


e, D, F, H device 




10 
15 


Vol = 0.5V 
Vol = 1.5V 
V|N = Vss or Vdd 


10.0 
30 




8.0 
24 


10 
36 




5.6 
16 






E device 




5 
10 


iVoL =0.4V 
Vol = 0.5V 


3.6 
9.6 




3.0 
8.0 


4.0 
10 




2.4 
6.4 




mAdc 






15 


Vol = 1-5V 
VjN = V^orVoD 


28 




24 


36 




20 







NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications". 
' Tlow = -55°C for C, D, F, H device 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device 
= + 85°C for E device. 
' Vco = Yqd 



DYNAMIC CMABACTERISTICS (Cl = SOpF, T^ = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Vcc 
(Vdcl 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 
















Driving CMOS 


tpLH 


















5 


5 




60 


120 


ns 






10 


10 




35 


70 








15 


15 




28 


56 




Driving TTL/DTL 




















5 


5 




45 


90 


ns 






10 


5 




20 


40 








15 


5 




15 


30 




Driving CMOS 


tpHL 


















5 


5 




30 


60 


ns 






10 


10 




18 


36 








15 


15 




12 


24 




Driving TTL/DTL 




















5 


5 




35 


70 


ns 






10 


5 




15 


30 








15 


5 




10 


20 




OUTPUT TRANSITION TIME 


tTLH 


















5 


5 




150 


300 


ns 






10 


10 




75 


150 








15 


15 




60 


120 








5 


5 




30 


60 


ns 






10 


10 




20 


40 








15 


15 




12 


24 




INPUT CAPACITANCE 
















SCL400gUB 








10 


15 


pF 


SCL4010B 










5 


7.5 



V„ DnUH WILT«aE CMC) 

-20 -18 -16 -14 -12 -10 -8-6-4-2 




Typical P-Channel Typical N-Channel 

Source Current Cliaractsristies Sink Current Qiafaeternties 




INPUT VOLTS (V) 1 



Typ. voltage transfer characteristics as function of Typ. voltage transfer characteristics as a function 

temperature - SCL4009UB of temperature — SCL401QB 
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SCL4011B, SCL4012B 
SCL4023B, SCL4068B 




SCL4011B - Quad 2-lnput NAND 
SCL4012B - Dual 4-lnputNAND 
SCL4023B - Triple 3-lnput NAND 
SCL4068B - 8-lnput NAND 

FEATURES 

^ Buffered Outputs 

4 Diode Protection on all Inputs 

4 Fully "B'-Series Compatible 

4 BiManead Output Drive Current Specifications 

TRUTH TABLE 



Inputs 


Output 


1 1 ... 1 

All other combinations 



1 


FUNCTION DIAGRAMS 



SCL40nB 



?2Y 




SCL4068B 



A 2 ■ 

B 3- 

C 4- 

D 5 • 

E 9 . 

F 10 - 

G 11 . 

H 12 . 



•13 Y 



Y = ABCDEFGH 



CMOS NAND GATES 



CONNECTION DIAGRAMS 







fall naf^l^sinoel 
\cli I pdUivciyQa/ 






Vdd 
1 


48 
1 


4A 4Y 3Y 
1 1 1 


38 
1 


3A 
1 


14 

1 


13 

2 


12 11 10 
SCL4011B 

3 4 5 


9 

6 


8 

7 


1 

1A 


-r 

1B 


1 1 1 
1Y 2Y 2A 


1 

2B 


1 

Vss 


Vdd 

1 


2Y 
1 


2D 2C 28 
1 1 1 


2A 
1 


NC 
1 


14 
1 


13 
2 


12 11 10 
SCL4012B 
3 4 5 


9 
6 


8 
7 


1 

1Y 


1 

1A 


1 1 1 

IB 1C ID 


Jc 


4 


Vdd 
1 


3C 
1 


3B 3A 3Y 
1 1 1 


1Y 
1 


1C 
1 


14 

1 


13 

2 


12 11 10 
SCL4023B 

3 4 5 


-9 

6 


8 

7 


1 

1A 


1B 


1 1 1 
2A 2B 2C 


1 

2Y 


1 

v§s 


VpD 


Y 
1 


H G F 
1 1 1 


E 

_l_ 


NC 
-J , 


14 

1 


13 
2 


12 11 10 
SCL4068B 
3 4 5 


9 

6 


8 

7 


1 

NC 


■1- 

A 


1 1 1 
BCD 


1 

NC 


1 

Vss 



Add suffix to paclcage: 

C 14-pin Cerdip 

D 14-pin Ceramic 

E 14-pin Epoxy 

F 14i}in Flat 

H CHip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vdd ■ Vss 3 to 15 
Operating Temperature T/^ 



C, D, F, H Device 
E Device 



-55 to +125 
-40 to +85 



Vdc 

oc 



71 



SCL4011B, SCL4012B. SC1.4023B, SCL40KB 

ELCCTPttCAL CHARACTERISTICS 



SWrfe CHAIWEflBSTICS 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 


Tl 




+25°C 


Thigh' 


Units 


Min. 


Max. 


MIn. 


Tvp. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
CURRENT 


Idd 


5 
10 
15 


ViN=VssorVDo 
All valid input 
combinations 




0.05 
0.10 
0.20 




0.0005 

0.001 

0.002 


0.05 
0.10 
0.20 




1.5 
3.0 
6.0 


pAdc 



NdtES: ' Remaining Static Electrical Characteristics are listed urtder '^L4000B Serira F8rnily^%HHficatlons'. 
' Tlow = -55°C for C, D, F, H device. 
= -40 C for E device. 
Thigh = +125''C for C, D, F, H device. 
= + 85''C for E device. 

^ These devices have been designed for balanced output drive current specifications. Consult Family Specifications. 
DYNAMIC CHARACTERISTICS (Cl = 50pF, T* = 2S°C) 



PARAMETER 


Vdd 
IVdcl 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 


tpLH. ^PHL 
















5 




125 


250 


ns 






10 




60 


120 








15 




45 


90 




OUTPUT TRANSITION TIME 


txLH. txHL 


5 
10 
15 




100 
50 
40 


200 
100 
80 


ns 



V„s, DRAIN VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 

n — r 




Typu^l P-Chaijnel 
Source Current CharactarisCics 





50 




45 




40 


t- 


35 


lU 


30 


fC 




oc 


25 


z 


20 


< 

oc 


15 


o 


10 




5 













1 


















« 


os = 


15 V 


dc- 




































V- 


































Vc 


s = 1 


D Vdc 






















































v„ 


= 5 


Vdc 








= 25 


' C - 






1 1 









2 4 6 8 10 12 14 16 18 20 
V,„, DRAIN V0LTA6E (Vdc) 



Typical N-Channel 
Sink Current 'Characteristics 



LOGIC DIAGRAMS 



SCL4011 



SCL4012 



SCL4023 



SCL4068 




SCHEMATIC DIAGRAM SCL4012B (1 of 2 gates) 



L 
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SCL4011UB 




FEATURES 

4 Unbuffered Outputs for Quasi-Linear Applica- 
tions 

4 Quad 2-input NAND Configuration 

# Diode Protection on all inputs 

4 Output Drive Current Compatible with "B' 
Series 

4 Pin Compatible with Buffered SCL401 1 B 

# Bdlanead Di1*e CtArrent SpeBiftea^^m 

DESCRIPTION 

The SCL4011UB consists of four positive-logic 
NAND gates. The outputs are unbuffered, making 
the device suitable for quasi-linear applications, 
such as gated isseillators; multivibrators, and pulse 
shaping circuits. 

For digital applications, the buffered SCL401 1 B 
is recommended for Its higher gain and input 
pattern insensitivity. 



CMOS NAND GATE 



CONNECTION DIAGRAM 
(all packages) 



Vdd 
1 


4B 
1 


4A 4Y 3Y 
1 1 1 


3B 

-L. 


3A 
-J , 


14 


13 


12 11 10 
SCL4011UB 


9 


8 


1 


2 


3 4 5 


6 


7 


1 

1A 


1 

IB 


1 1 1 
1Y 2Y 2A 


2B 


"1 ' 

vss 



Add suffix for package: 

C 14-pin Cerdip 
D 14-pin Ceramic 
E 14-pin Epoxy 
F 14-pin Flat 
H Ch ip 



TRUTH TABLE 



Inputs 


Output 


1 1 

All other combinations 



1 



RECOMMENDEO OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vdd " ^SS 3 to 15 Vdc 

Operating Temperature T^ 
C, D, F, H Device -55 to +125 °C 

E Device -40 to +85 °C 



SCHEMATIC DIAGRAM 



LOGIC DIAGRAM 





1Y 



4 2Y 



10 3Y 



11 4Y 



Y = AB 



Vdd " Pin 14 
Vss " Pin ' 
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SCL4011UB 



ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS ' ' 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 




+25°C 


T 2 
' HIGH 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


Idd 






















CURRENT 




5 


ViN =Vss or Vdd 




0.05 




0.0005 


0.05 




1.5 


;iiAdc 






10 


All valid input 




0.10 




0.001 


0.10 




3.0 








15 


combinations 




0.20 




0.002 


0.20 




6.0 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications". 
* Tuow = -B5°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

^ This device has been designed for balanced output drive curi»i)t ;0s0iflcatio*«s. Consul fan^s; ^(acif,i^jQr«. 



DYNAMIC CHARACTERISTICS (Cu = 50pF, Ta = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 


tm-H.tPHL 
















5 




75 


150 


ns 






10 




35 


70 








15 




25 


50 




OUTPUT TRANSITION TIME 


ttLH.tTHL 


5 




100 


200 


ns 



50 
40 



V„, DRAIN VOLTAGE (Vdc) 

20 -18 -16 -14 -12 -10 -8 -6 -4 -2 

"I — I r 

Vcs = -5V(lc 



Vos =-10 Vdc 



-15 Vdc- 




_1 L 



-5 


O 


-10 




-15 


1 


-20 






o 


-25 


e 


-30 


as 
m 


-35 


-* 


-40 




-45 




-SO 





Typical P-Channel 
Source Current Characteristics 













1 






















1SV 


*- 




























/ 










































Vo, = 1 


Vdc 


























































Vdc 








=>zs 


• c - 






1 1 









a 2 4 . 6i . « . Ifl 12 14 16 16 20 

:.i4»lim.«BU'ME(iMc) 



, Typical N>Channel 
Sink Current Characteristics 



APPLICATIONS INFORMATION 



ViSCL4011UB 



' Vth 



Gated Oscillator 



SCL401 1 UB 




HIGH I 1 

LOW -J L 




SCL4011UB 



1 



1 



WW 



■TfUHSFER VOLTMC fOIMT- INVCRTCR * 



1IAHSFCR VatME'POINT-mvnTER B 



Compensated Monostable Multivibrator 
(Independent of Transfer Voltage) 



J. 



% SCL401 1UB 



R| ■ R2- 10 ha 
C| ■ C2 * 0.001 ftF 



J — 1 r 



Fntiuancy DoiiMm- 
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SCL4013B 




CMOS DUAL D-TYPE FLIP-FLOP 



FEATURES 

4 Independent Set and Reset Controls 

♦ Static Operation 

^ Logic Edge-Clocked Design 

♦ 16MHz Toggle Rate @ 10Vdc 

4 Balanced Output Drive Current Specifications 



DESCRIPTION 

The SCL4013B consists of two identical, inde- 
pendent D-type Flip-Flops. These devices can be 
used for shjft register applications, and, by con- 
necting the Q output to the Data input, for counter 
and toggle applications. The logic level present at 
the D input is transferred to the Q output during 
the positive-going transition of the Clock pulse. 
Setting or resetting is independent of the Clock and 
is accomplished by a high level on the Set or Reset 
line, respectively. 



CONNECTION DIAGRAM 
(all packages) 



Vdd 

1 


Q2 
1 


Q2 CL2 R2 
1 1 1 


□ 2 
_1_ 


S2 
-I , 


14 


13 


12 11 10 


9 


8 






SCL4013B 






1 


2 


3 4 5 


6 


7 






1 1 1 

CLj| R-i D<| 




Vss 



Add suffix for package; 
C 14-pin Cerdip 
D 14>pin Ceramic 
E 14-pin Epoxy 
F 14-pin Flat 
H Ghip 



TRUTH TABLE 



CL* 





R 


s 


a 


Q 
















1 




1 








1 







X 








a 





K 


X 


1 








1 


X 


X 





1 


1 





X 


X 


1 


1 


1 


t 



* = Level Change 
X = Don't Care 



LO@IC D<AGRAiyi 




RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vqd - Vss 3 to 15 Vdc 
Operating Temperature T/\ 



C, D, F, H Dewicse 
E Device 



-55 to +125 OC 
■40 to +85 OQ 



BLOCK DIAGRAM 
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SCL4013B 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS " 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 


Tlow^ 


+25°C 


Thigh ^ 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


DD 






















CURRENT 




S 


V|N=Vssor Vdd 




1.0 




0.005 


1.0 




30 


MAdc 






10 


All valid input 




2.0 




0.01 


2.0 




60 








15 


combinations 




4.0 




0.02 


4.0 




120 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCLAOOOB Series Family Specifications'. 

' Tlow = -55°C for C, D, F, H device. 
= -40''C for E device. 
Thigh = +125°C for C, D, F, H device. 
=■ + 85°C for E device. 

' This device has been designed for balanced output drive current spedfications. Consult Fafhilv Specifications. 



DYWAMIC CHARACTERISTICS (Cl =50pF,Ta = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


CLOCKED OPERATION 


PR0PA(3ATI0N DELAY TIME 


tpLH.tPHL 


5 




125 


250 


ns 






10 




66 


130 








15 




46 


90 




OUTPUT TRANSITION TIME 


txLH.tTHL 


5 




100 


200 


ns 






10 




50 


100 








16 




40 


80 




MINIMUM CLOCK PULSE WIDTH 


PWcL 


6 




70 


140 


ns 






10 




30 


60 








16 




20 


40 




MAXIMUM CLOCK FREQUENCY 


ICL 


6 


3.5 


7.0 




MHz 






10 


8.0 


16 










15 


12.5 


25 






MAXIMUM CLOCK RISE AND FALL TIME' 




5 


15 






f s 




10 


10 












15 


5 








MINIMUM SETUP TIME 


t„,„p 


6 




25 


SO 


ns 






10 




10 


20 








16 




7.5 


16 




MINIMUM HOLD TIME 


thoW 


5 




-26 





ns 






10 




-10 











15 




-5 







SET AND RESET OPERATIONS 


PROPAGATION DELAY TIME 














S to Q. R to Q 


tPLH 


5 




125 


250 


ns 




10 




65 


130 








15 




46 


90 




MINIMUM SET AND RESET PULSE WIDTH 


PWs.PWp, 


6 




65 


130 


ns 






10 




30 


60 








15 




26 


50 




SET AND RESET REMOVAL TIME 


trem 


5 







26 


ns 






10 







10 








15 







6 





IWhen units are cascaded, the maximum rise and fall times of the clock input should be equal to or 
less than the transition times of the data outputs driving data inputs, plus the propagation delay of 
the output driving stage for the output capacitive load. 



V„s. DRAM VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 



n \ r 

Vcs = -5 Vdc; 



Vos = -10 Vdc 



-15 Vdc- 



T» = 25-C 

—1 I 



-5 

-10 * 

-15 g 

-20 S 
n 

1 

-30 S 

-36 ' 
-40 3 
-« f 



Typical P-Channel 
Source Current Characteristic 













1 


: 














« 


OS = 


10 * 


DC 




















































s = 1 


Vdc 
















Vc 
























































= 5 


Vdc 








— OK 








1 










1 



2 4 6 8 10 12 14 16 18 20 
V,» DRMN WLTJtaE (Wc) 



Typical N-Channel 
Snk Current Gharaetaristics 
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FEATURES 

4 Synchronous Parallel Input/Serial Output 

4 Synchronous Serial Input/Serial Output 

4 Fully Static Operation - DC to 6 MHz @ 10Vdc 

4 Q Outputs from Stages 6, 7, and 8 Available 

DESCRIPTION 

TheSCL4014B is an 8-stage Paraliel-lnput/Serial 
Output Register having common Clock and Parallel/ 
Serial Control inputs, a single Serial Data input, 
and individual parallel Jam inputs to each register 
stage. Each register stage is a D-type, master-slave 
flip-flop. In addition to an output from stage 8, Q 
outputs are also available from stages 6 and 7. 
Parallel as well as serial entry is made into the 
register synchronous with the positive Clock line 
transition and under control of the Parallel/Serial 
Control input. When the Parallel/Serial Control in- 
put is low, data is serially shifted into the 8-stage 
register synchronously with the transition of the 
Clock line. When the Parallel/Serial Control input 
is high, data is jammed into the 8-stage register via 
the Parallel Input lines and synchronous with the 
positive transition of the Clock line. Changes on 
the Parallel/Serial Control should be made only 
while the Clock is low. Register expansion using 
multiple SCL4014B packages is permitted. 



Serial Operation 



TRUTH TABLE 



t 


CLOCK 


SER 
IN 


P/S 


Q6 
t=n+6 


Q7 
t-n+7 


Q8 
t=n+8 


n 













? 


7 


n+1 




1 





1 





? 


n+2 













1 





n+3 




1 





1 





1 






X 





Q6 


Q7 


Q8 



Parallel Operation 



CLOCK 


SER IN 


P/S 


Pl-m 






X 


1 










X 


1 


1 


1 



*Q6, Q7, and Q8 are avaTTtitie externally 
X = Don't Care 



CONNECTION DIAGRAM 
(all packages) 



Vdd 

1 


PI-7 
1 


SEFI 

PI-6PI-5 Q7 IN 
1 1 1 1 


CL 
-1— 


P/S 

1 , 


16 


15 


14 13 12 11 


10 


9 






SCt4(}14A ' 






1 


2 


3 4 5 6 


7 


8 


1 

Pi^ 


"T" 

°6 


1 1 1 1 
Qg PI-4 P,l-3 P|-2 


T" 

pl-1 


nr 

vss 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 
DC Supply Voltage Vqd " Vss 3 to 1 5 
Operating Temperature T/^ 



C, D, F, H Device 
E Device 



-55 to +125 
•40 to +85 



Vdc 

OC 
oc 



LOGIC DIAGRAM 



lEIMIHAl l« Vn, 

iE«MiN«i:« em 




i t i 
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SCL4014B 



ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS ' 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 


Ttow^ 


+25°C 


Thigh ^ 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
























CURRENT 


'dd 


5 


ViN=Vss or Vdd 




5 




0.05 


5 




150 


/jAdc 






10 


All valid input 




10 




0.1 


10 




300 








15 


combinations 




20 




0.2 


20 




600 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCLiOOOB Series Family Spectficaticsns". 
^ Tlow = -55°C for C, D, F, H device. 
= ^0°Cfor E device. 
Thigh = +125°C for CD, F,H device. 
= + 85°C for E device. 



DYNAMIC CHARACTERISTICS (Cu = 50pF, T^ =25'"C) 



PAEAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units* 


P'ROPAQATION DELAY tIMi 


tpLH.fpHL 


5 


— 


375 


750 


ns 




10 


_ 


150 


300 








15 


- 


120 


240 




OUTPUT TRANSITION TIME 


tyLH'tTHL 


5 


— 


130 


260 


ns 




10 


— 


65 


130 








15 


- 


50 


100 




MINIMUM GLOGK PULSE WIDTH 


PWcL 


5 


— 


150 


300 


ns 






10 


— 


75 


150 








15 


- 


65 


130 




MAXIMUM CLOCK FREQUENCY 


fcL 


5 


1.5 


3.0 




MHz 




10 


3.0 


6.0 










15 


4.0 


8.0 






*»XIM«I G!L(«K; RISE AND FALL TIME' 


trCL. tfCL 


5 


15 






MS 




10 


15 










15 


5 








MiNIMUM SETUP TIME 














Serial Input , - , 


^setup 


5 




150 


300 


ns 




10 




40 


80 








15 




30 


60 




PyS Input 




5 




175 


350 


ns 




10 




40 


80 








15 




30 


60 




Parallel Inputs 


^setup 


5 




190 


380 


ns 




10 




50 


100 








15 




35 


70 




MINIMUM HOLD TIME 














All Inputs 


thold 


5 




100 


200 


ns 






10 




30 


60 








IS 




20 


m . 





' When units are cascaded, the maximum rise and fall times of the clock input should ise equal to or 
less than the transition times of the data outputs driving data inputs, plus the propagation delay of 
the output driving stage for the output capacitive load. 



Vk. drain voltage (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 















1 -1 






















n 










= -1 


1 Vdc 




,^ 


r 








































Vc 


.8 — " 


15 V 


dc 




















































































1 



-5 o- 

-10 ^ 
a 

-15 g 
-20 S 
-25 = 



3 



Typical P-Channel 



§ 25 
^ 20 

i 15 

= 10 

i 5 































































































= 1! 


Vdc 


































= 10 


















Vgs 


Vdc 
















1 






= 71 


' n 








1 1 






1 



2 4 6 8 10 12 14 16 18 20 
V,», DRAIN VOLTAGE (Vdc) 



Typical N-Channel 
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SCL4015B 




CMOS DUAL 
4-STAGE SHIFT REGISTER 



FEATURES 

4 Serial Input/Parallel Output 

4 Direct Reset 

4 Two Independent Sections 

4 Fully Static Operation - DC to 5MHz @ lOVdc 

4 Balanced Output Drive Current Specifications 



DESCRIPTION 

The SCL4015B consists of two identical, inde- 
pendent, 4-stage Seriai-input/Parailel-Output Reg- 
isters. Each register has independent Clock and 
Reset inputs as well as a single serial Data input. Q 
outputs are available from each of the four stages 
on both registers. All register stages are D-type, 
master-slave flip-flops. The logic level present at the 
Data input is transferred into the first register stage 
and shifted right one stage at each positive-going 
Clock transition. Resetting of all stages is. accom- 
plished by a high level on the Reset line. Register 
expansion to 8 stages using one SCL4015B package, 
or to more than 8 stages using additional 
SCL4015B's, is possible. 



TRUTH TABLE 



CL* D R 


Ql On 





Qn.i 


1 


1 Qn-1 


X 


Ql Qn 


X X 1 






(NO CHANGE) 



* = LEVEL CHANGE 
X= DOMT CAR* 



- M?et6.BIAGBAM 




JQlB 9028 fQ: 




CONNECTION DIAGRAM 
(all packages) 



Vdd 

1 


Db 

1 


_L 


QlB ^2 8 

1 1 1 1 1 


16 


15 


14 


13 12 11 10 9 








SCL4015B 


1 


2 


3 


4 5 6 7 8 



I I 1 I 1 I r 

CLb Q4B <a3A %A Qt A "a Oa 



Add suffix for package: 

C 16-pin Cerdip 

D 1 6-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERAtliie GONEMTIQNS 
For maximum reliability: 
DC Supply Voltage Vdo -¥sS 3 to 15 Vdc 
Operating Temperature T/^ 



C, D, F, H Device 
E Device 



-55 to +125 oc 
-40 to -1-85 OC 



BLOCK DIAGRAM 



Ob - 

CLb- 
"B - 



4.STAGE 
SHIFT REGISTER 



OlB °»a "38 Q«B 
\ t 



4 BUFFERED 
OUTPUTS 



Da- 
CLa- 

Ba- 



4.STAGE 
SHIFT REGISTER 



VSS-S 



OlA OJa "^A °*k 

\ t 

4 BUFFERED 
OUTTUTS 



SCL4015B 



ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS ' ' 



PARAMETER 


Vdd 
(Vdcl 


CONDITIONS 


Tl( 


2 


+25°C 


Thigh^ 


Uniti 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
CURRENT 


Idd 


5 
10 
15 


V|N=VssOrVDD 
All valid input 
BombinBtiong 




5 
10 
IS 




0.05 
0.1 

oa 


6 
10 
20 




150 
300 
. 600 


juAdc 



NOTES: * Remaining Static Electrical Characteristics are listed under 'KL40(ni|>Swi« Fa^ , 
' Tuow = -BS°C for C, D, F, H device. 
= -40°C for E device. 
Thjgh =+125°CforC,D,F,H device. 
= + BS'C for E device. 

^ This device has been designed for balanced output drive current specifications. Consult Family Specifications, 



DYNAMIC CHARACTERISTICS (Cl = 50pF, T^ = 25°C) 



PARAMETER 


Vdd 
(Vdcl 


Min. 


Typ. 


Max. 


Unit; 


CLOCKED OPERATION 


PROPAGATION DELAY TIME 


tPLH.tPHL 


5 




375 


750 


ns 






10 




125 


250 








16 




100 


200 




OUTPUT TRANSITION TIME 


tXLH.tTHL 


5 




100 


200 


ns 






10 




60 


100 








15 




40 


80 




Ml NIMUIU CLOCK PULSE WIDTH 


PWcL 


5 




200 


400 


ns 






10 




100 


200 








15 




80 


160 




MAXIMUM ClbeiK Ft^EQ^^NCY 


fcL 


5 


1.25 


2.5 




MHz 




10 


2.5 


5.0 










15 


3.0 


6.0 






MAXIMUM C5L0CK RISE AND FALL TIME' 


trCLrtfCL 


5 


15 






cs 






10 


15 












15 


5 








MINIMUM DATA INPUT DATA SETUP TIME 




5 




150 


300 


ns 






10 




50 


100 








15 




40 


80 




MINIMUM DATA iJiPUT HOLD TIME 




5 







50 


ns 






10 







25 








15 







15 




RESET OPERATION 


PROPAGATION DELAY TIME 


tpHL 


5 




375 


760 


ns 






10 




125 


250 








15 




100 


200 




MINIMUM RESET PULSE WIDTH 


PWr 


5 




200 


400 


ns 






10 




80 


160 








15 




60 


120 




RESET REMOVAL TIME 




5 




375 


750 


ns 






10 




125 


250 








15 




100 


200 





When units are cascaded, the maximum rise and fall times of the clock input should be equal to or 
less than the fransition times of the data ou^ts driving data inputs, plus the propagation delay of 
the output driving stage for ttie output capaoitive load. 



Vm. DRAIN VOLTAOE (Vdc) 

20 -18 -16 -14 -12 -10 -8 -6 -4 -2 

1 — I — r 



-10 Vdc 



-Vos =-15 Vdc- 



:2: 




Typical P-Channel 
SomcB-Ctimnt -CharactaristiK 













1 


















\ 


GS — 


15 V 


dc- 








































































8 = 1 


Vdc 
























































= 5 


Vdc 








= 25 


°C - 






1 1 









2 



4 6 8 10 12 14 16 18 20 
Vk, drain voltage (Vdc) 



Typical N-Channei 
Slnlr eurrant Cfa aw eWriitlct 



SCL4016AB 




FEATURES 

4 Wide Range of Digital and Analog Signal Levels- 
Digital or Analog Signals to 18 Vdltl paA 

4 Low ON Resistance — 

200 ^2 typ. over 15Vp-p Signal Input Range, @ 
15Vdc 

^ Matched Switch Characteristics - 10f2 typ. Dif- 
ference between Rqn Values at a Fixed Bias 
Point over 15Vp-p Signal Input Range @ ISVdc 

^ High On/Off Output Voltage Ratio - 65 dB typ. 
@ fis= 10kHz. Rl=10KJ2 

4 High degree of Linearity - ^ 0.4% Distortion 
typ. ef is = 1kHz. V|s = 5VB.p, VoQ-Vs^lOV. 
Rl = 10kS2 

4 Extremely Low OFF Switch Leakage Resulting 
in Vary Low Offset Current and High Effective 
OFF resistance - lOpA typ. ® Vdd'Vss ~ ''"V, 
Ta - 25°C 

^ ExtrenMiy High Control Input Impedance (Con- 
trol Circuit Isolated from Signal Circuit) 
10»2n typ. 

# Low Crosstalk between Switches - -50dB typ. 
9 fj, - 0.9MHz. Rl = 1k£2 

4 Matched Control-Input to Signal-Output Capac- 
itances - Reduces Output Signal Transients 

4 Transmits Frequencies up to 40MHz 

DESCRIPTION 

The SCL4016AB is a single-chip monolithic 
silicon integrated circuit containing eight N- 
channel and eight P-channel enhancement-mode 
MOS transistors connected to form four indepen- 
dent bilateral signal switches. Each switch consists 
of both P- and N-channel devices with common 
source and drain connections. A single control sig- 
nal is required per switch. Both P and N devices in 
a given switch are biased ON or OFF by the control 
signal. The CMOS switch permits peak input-signal 
voltage swings equal to the full supply voltage, a 
considerable advantage over single-channel types. 



CMOS QUAD ANALOG SWITCH 



CONNECTION DIAGRAM 
(all packages) 

SWITCH SWITCH SWITCH 
ADC 



Vdd 

1 


c 

_1_ 


C IN OUT 
1 1 1 


OUT 

._L_ 


IN 
J , 


14 


13 


12 11 10 


9 


8 






SCL4016AB 






1 


2 


3 4 5 


6 


7 



IN OUT OUT IN 



C Vss 



SWITCH SWITCH SWITCH 
A B C 



Add suffix for package: 

C 14-pin Cerdip 

D 14-pin Ceramic 

E 14-pln Epoxy 

F 14-pin Flat 

H Chip 



RECOMMENDED OPERATING GONPSlTIONS 
For maximum reliability: 
DC Supply Voltage Vqq - Vss 3 to 1 5 
Operating Temperature T/^ 



C. D, F, H Device 
E Device 



-55 to +125 
-40 to +85 



Vdc 

OC 
OC 



SCHEMATIC DIAGRAM 



LOGIC DIAGRAM 




10 6 0U1 



COMTHOL A -!—{>•— ^ 


— mnrr 

SIGNAL A 

— OUTPUT 


CONTROL B-1— [> — ^ 1 


— INPUT 

newt 9 

— OUTPUT 


COMTROL C -1— 1 


— WPUT 
SIOfUL C 

— OUTPUT 


rawniOL -1— 1 


— INPUT 
SIGNAL D 

— OUTPUT 


I 1 
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SCL4016AB 



ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS''^ 



PARAMETER 


CONDITIONS 


Vss 
(Vdc) 


Vdd 
(Vdc) 


Tlow 


25°C 


'HIGH 


Units 


Min. 


IVIax. 


Mtn 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT 0EVICE 
CURRENT 


Idd 


ViN = or Vdo 
All valid input 
combinations 







5 
10 
15 




0.05 
0.1 

0.2 




0.000! 
0.001 
0.002 


0.05 

0.1 

0.2 




1.5 

3.0 
6.0 


/iAdc 


MINIMUM INPUT HIGH 

VOLTAGE 

(Control Input) 


V,H 


V,s =Vss 
Vos = Vdo 
los = '0»<A 








5 

10 
15 


- 


2.9 
2.9 
2.9 


- 


1.6 
1.6 
1.5 


2,9 
2.7 
2.7 


- 


2.4 
2.4 
2.4 


Vdc 


MAXIMUM INPUT LOW 

VOLTAGE 

(Control Input) 


V,i. 


V,s =Vss 
Vos-Voo 
los = ^°>"^ 







5 
10 
16 


0.9 
0.9 
09 




0.7 
0.7 
0.7 


1.6 
1.6 
1.5 




0.4 

0.4 
0.4 




Vdc 


SWITCH INPUT/OUTPUT 

LEAKAGE 

(Switch off) 


'off 


Vc = Vss 


Vis 
±7.5 
±5 


-7.5 
■5 


+7.5 
+6 


- 


+250 
±126 


- 


±0.1 
±0.01 


±250 
±125 


- 


±2500 
±1250 


nAdc 


ON-RESISTANCE 
C. D, F. H device 

E device 


Ron 


Vc = VoD 

Rl - 10l<n 


Vis 
(Vdc) 

+7.6 
-7.5 
±0.25 


-7.5 


+7.6 




360 
360 
776 




20O 
200 
280 


400 
400 
850 




6(K] 
600 
1230 


n 


+5 
-5 

±0.25 


-5 


+5 




600 
600 
1870 




250 
250 
580 


660 
660 
2000 




960 
960 
2600 


SI 


+15 

+0.25 

+9.3 





+15 


- 


360 
360 
775 


- 


200 
200 
300 


400 
400 
850 


_ 


600 
600 
1230 


n 


+10 

+0.25 

+5.6 





+10 


- 


600 
600 
1870 


- 


250 
250 
560 


660 
660 
2000 




960 
960 
2600 


n 


Ron 


Vc =Vdd 

Ri_ - ioi<n 


Vis 

(Vdc) 

+7.5 
-7.5 
±0.26 


•7.5 


+7.5 




370 

370 
790 




200 
200 
280 


400 
400 
850 




520 
520 
1080 


n 


+5 
-5 

±0.25 


-5 


+5 


- 


610 
1900 


- 


260 
680 


660 
2000 


- 


840 
840 
2380 


SI 


+15 

+0.25 

+9.3 





+15 




370 
370 




200 
200 


400 

400 

850 




520 

520 
1080 


SI 


+10 

+0.26 

+5.6 





+10 




610 
610 
1900 




250 
250 
560 


660 
660 
2000 




840 
840 
2380 


SI 


ON-RESISTANCE MATCH 
(Same package) 


ARqn 


Vc - Vdd 
Rl - 10kS2 


Vis 
(Vdc) 

±7.6 
±6 


-7.5 
•S 


+7.5 
+S 








10 
IS 








SI 



NOTES: ' Remaining Static Electrical Characteristics are listed under '^L4000B Series Family Specifications*. 
' Tlow - -55°C for C. D, F, H device. 
= -40'C for E device. 
Thish = +125°C for C, D, F, H device. 
= + 8B°C for E device. 

^ This device has been designed for balanced output drive current specifications. Consult Family Specifications. 



DYNAMIC CHARACTERISTICS (Cl =" 50 pF, Ta = 26°C) 



PARAMETER 


CONDITIONS 


Vgs 
(Vde) 


Vdd 
(Vdc) 


Min. 


Tm. 


Mk. 


UNIT 


SIGNAL INPUTS (Vb) AND OUTPUTS (Vqs) 


PROPAGATION DELAY TIME 
Signal input to 
signal output 


tpLH, 
tpHL 


Vc - Vdd 

Vis - square wave 

Rl =10kn 







5 
10 
15 




20 
10 
7.5 


40 
20 
16 


ns 


BANDWIDTH (-3dBI 


BW 




Rl 














(Sine Wave) 




Vc = VoD 


1kS2 


-5 


+5 




54 




IWHz 






V,s = 5V„^ 


lOkfi 








40 










centered 


lOOkn 








38 










eo.ovdc 


msi 








37 
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SIGNAL INPUTS (V|s) AND OUTPUTS (VosI (Continued) 


INSERTION LOSS 
( = 20 log ,„.ysB.) 

'IS 






Rl 
















Vc - Vdd 




-5 






2.3 




dB 




V,s - 


lokn 








0.2 










6V„, 

centered 

SO.OVdc 










01 










IMS! 






- 


0.05 






SIGNAL DISTORTION 
(Sine Wave) 




Vc " Vdd 

centered 
C»O.OVdc 
1,3 . l.OkHi 
Bl - 10kSJ 


-5 


+5 




04 




% 


FEEDTHROUGH (-50dB) 




Vc » Vss 




















V,s - 5V„ 

centered 

W.OVdc 


IkfJ 


-5 


+5 




1250 




kHz 






10k^2 








140 










lOOkSl 








18 












1Mn 






- 


2 


- 




CROSSTALK (-50dB) 
(Between two switches) 




Vc (Al » Vdd 

Vc (8) - Vss 
V,s(AI = 5V„ 
centered 
©O.OVdc 
Ru - 1.0k 


-5 


+5 




0.9 




MHz 


CAPACITANCE 
Input 


Cis 












4 




pF 


Output 


Cos 


Vc = Vss 




-5 


+5 




4 




pF 


Feedthrough 


Cios 












0.2 




pF 


CONTROL INPUT (Vc) 


PROPAGATION DELAY TIME 
Turn on 


tpLH, 
tpHL 


Vss < V,s < Voo 
Rl = lOkn 







5 
10 

15 




40 
20 
15 


80 
40 
30 


ns 


MAXIMUM INPUT FREQUENCY 


fc 


Vss < Vk < Vdd 
Rl = 1.0ka 







5 
10 
16 




5 
10 
12 




MHz 


CROSSTALK 
(To signal port) 




Vc = Square wave 
Rl - lOkS! 
R,„ ' t.Okn 







5 
10 
IS 




30 
SO 

too 




mV 



TYPICAL ON-RESISTANCE CHARACTERISTICS 



CHARAC- 
TERISTIC- 


SUPPLY 
CONDITIONS 


LOAD 
CONDITIONS 


Rl - IkU 


Hi-IOkn 


R, - lOOkn 


Vdd 

(V) 


Vss 

IVI 


VALUC 

in) 


Vi, 
IVI 


VALUE 

in) 


Vj, 
(V) 


VALUE 

(ni 


Vi, 

(VI 


"on 


■H6 





200 


+16 


200 


+15 


180 


+16 


200 





200 





200 





"on'™"' 


♦ 15 





300 


+11 


300 


+9.3 


320 


+9.2 


"on 


+10 





290 


+10 


250 


+10 


240 


+10 


290 





260 





300 





"on*™"*-' 


*10 





500 


+7.4 


560 


♦6.6 


610 


+5.6 


"on 


♦ 6 





860 


♦ 5 


470 


+ 6 


450 


+ 6 


600 





580 





800 





"on'"^''' 


♦ 6 





1.7k 


+4.2 


7k 


+2.9 


33k 


+2.7 


"on 


+7.6 


-7 5 


200 


+7.5 


200 


+7 5 


180 


+7 5 


200 


-7.5 


200 


-7.5 


180 


-7.5 


RQfglmax.) 


♦7.6 


-7.6 


290 


±0.25 


280 


125 


400 


+0.25 


"on 


♦ 6 


- 5 


260 


+ 5 


250 


+ 6 


240 


+ 6 


310 


- 5 


250 


-5 


240 


- 6 


RQf^lmix.) 


+ 5 


- 5 


800 


aOX 


580 


tO.25 


760 


10.26 


"on 


♦2.5 


-2.5 


590 


+2.5 


460 


+2.5 


490 


+2.5 


720 


-2 6 


520 


-2.6 


620 


-2.5 


"on*'™'-' 


*2S 


-2S 


2321c 




300k 


10.26 


870k 


10.25 



* WIMen liam a partHi MrfiA: Rom - oa. 
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Typ. ON characteristics for 1 of 4 siwttdiieK Typ, -ON characteristics for 1 of 4 svtfitebM- 

with Vdq=*5V, VsS=-5V witli Vdd°h-2.5V, V^-^^ 



SCL4016AB 



volts: voo-»-9.vss— ' 

ninfT SI6HAL VOLTS (V..)- 5 Vp-P 

SINE WAVE 77 RMSl 
CONTROL VOLTS (yc)''*^^ 
mUMD CARACITAfKX-ICFUC'CMCTeR) 



R F VOLTMETER 
BOONTON RADIO 
MWEL 9)'CA 
OR EOUIV 




INPUT SIGNAL FREOUENCT Hi.) MMl 



Tyfl. switch frequency response - switch ON 




SUPPLY VOLTS Vdo= + 5,Vss'-5 
CONTROL VOLTS (Vc)"-5 

INPUT SIGNAL VOLTS (V,,)'5Vp-p SINE WAVE 1177 RMS) I 
LOAD CAPACITANCE (ClJ'CFiXTURE *CmETER 
FIXTURE AND METER NULLED OUT 



INPUT SIGNAL FREQUENCY (tj,) kHz 



Typ. feedthru vs. freq. - switch OFF 



SUPPLY VOLTS Vdo"-»5. Vss'-5 | | ]| [ | | | 

INPUT SIGNAL VOLTS (Vi,)> 5 Vp.p SINE WAVE tl 77 RMSt 
FIXTURE AND METER NULLED OUT 

' { I Mi I I I li I 



„ .„ R F VOLTMETER 
*C ■ *SS BOONTON RADW 
- V MODEL 91 
OR EOUIV. 



i-T'4 1 



2 OF 4 SWITCHES 




I K) I02 lO' 

INPUT SIGNAL FREQUENCY 11,^)— kHi 



Typ. crosstalk between switch circuits in the 
same package 



r T . 



v.. 

— O 



ALL UNUSED TERMINALS 
ARE CONNECTED TO Mjj 



Crosstalk-control input to signal output 



APPLICATIONS INFORMATION 

LOGIC FUNCTIONS USING THE SCL4016AB 




LOGIC "O" 



OR <^«» 



AND Gate 



inverter 



SCL4016AB 



APPLICATIONS INFORMATION (Continued) 

LATCHING DPDT SWITCH 

The latch feature insures positive switching action in response to non-repetitive or 
erratic commands. A HIGH input to Ai turns S3 and S4 ON, a HIGH to A2 turns S-j and 
S2 ON. Desirable for use with limit detectors, peak detectors, or mechanical contact 
closures. 



A2- 




'.mi: SCL4011B 



-OS, 



. I-OOUT 1 



-O S3 



-0S2 



H30UT2 



-OS4 



TRUTH TABLE 



Comtnand 


State of Switches 
Aft«r CQmmand 


A2 Ai 


1 

1 

1 1 


S3 8t S4 S-] & S2 
Same Same 
On Off 

Off On 
INDETERMINATE 




Digitally controlled resistor network Digitally-controlled capacitor network, 

(Vgi -»Ve7 are Select Inputs) 
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SCU017AB 




4 10 Decoded Decimal Outputs 

f Direct Reset 

^ Trigger from either Edge of Clocic Input 

4 Carry Output for Cascading Stages 

4 Fully Static Operation - DC to 5MHz @ lOVdc 

DESCRIPTION 

The SCL4017AB consists of a 5-stage Johnson 
Decade Counter and an Output Decoder. Inputs 
include Clock, Reset, and Clock Enable signals. 

The counter has interchangeable Clock and 
Clock Enable lines for incrementing on either a 
positive-going or negative-going transition, respec- 
tively. A high Reset signal clears the counter to its 
zero count. 

Use of the Johnson decade counter configur- 
ation permits high-speed operation, 2-input decode 
gating, and spilce-free decoded outputs. Anti-locl< 
gating is provided, thus assuring proper counting 
sequence. The 10 decoded outputs are normally 
low and go high only at their respective decoded 
time slot. Each decoded output remains high for 
one full clock cycle. A Carry-out (Cqut' signal 
completes one cycle every 10 clock input cycles 
and is used to directly clock the succeeding counter 
in multi-stage applications. 

This part can be used in frequency division 
circuits as vyell as decade counter or deeiMat dbcods 
di^lay applications. 



CMOS DECADE 
COUNTER/DIVIDER 



CONNECTION DIAGRAM 
(aN-paekageri 



Vdd 
1 


R 
1 


CL CE CoUT "9" 
1 1 1 1 


"4" 
1, 


"8" 
i 


16 


15 


14 13 12 11 


10 


9 






SCL4017AB 






1 


2 


3 4 5 6 


7 


8 


1 


1 


1 I 1 1 


T" 


nr 

Vss 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

M Oiip '■ 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vqd " Vss 3 to 15 Vdc 

Operating Temperature T/^ 
C, D, F, H Device -55 to +1 25 "C 

E Device -4D to 485 °C 



FUNCTIONAL TRUTH TABLE 
(Positiva Logic) 





Clock 




Decode 


Clock 


Enable 


Reset 


Output = n 





X 





n- 


X 


1 





n 


X 


X 


1 


"0" 










n + 1 




X 





n 


~x~ 







n 


1 







n + 1 



X = Don't Care 
If n< S Carry - 



'1", Otherwisa^ 



BLOCK DIAGRAM 











Clock 


14 O 





O 3 






1 


— — O 2 






a. 








3 


— O 7 






4 


— — O 10 


Clock 








13 O < 


B 


1 


Enable 










6 


— O 5 






7 


^— O 6 






8 


— O 9 






9 


o n 


ROMt 


IS O 




^— O 12 






- Pin 16 






Vss 


- Pin 8 
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$CL4017AS 

ELECTBIC^ PtAIUMSTiRISTIliS 



STATIC CHARACTERISTICS ' 



PARAMETER 


Vdd 


CONDITIONS 


Tlow 


+25°C 


Thigh' 


Units 


(Vdc) 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
CURRENT 


Idd 


5 
10 
15 


ViN=Vss or Vdd 
All valid input 
combinations 




5 
10 

20 




0.05 
0.1 

0.2 


5 
10 
20 




150 
300 
600 


(iAdc 


OUTPUT HIGH (SOURCE) 
CURRENT 
C, D, F, H device 
Decoded Outputs 


Iqh 


5 
10 
15 


VoH=4.6V 
VoH= 9.5V 
VoH= 13.5V 
V|N=Vss or Vdd 


-0.05 

-0.125 

-0.37E 




-0.04 

-0.1 

-0.3 


-0.3 

-0.75 

-2.5 


- 


-0.028 

-0.07 

-0.21 


- 


mAdc 


Carry Output 




5 
10 
15 


VoH = 4.6V 
VoH= 9.5V 
VoH= 13.5V 
V|N=VssorVDD 


-0.25 
-0.62 
-1.9 


- 


-0.2 
-0.5 
-1.5 


-0.75 

-1.1 

-3.5 


- 


-0.14 
-0.35 
-1.1 


- 


mAdc 


E device 
Decoded Outputs 


'oh 


5 
10 
15 


VoH=4.6V 
VoH=9.5V 
VoH= 13.5V 
ViN=Vss or Vdd 


-0.048 

-0.12 
-0.36 




-0.04 

-0.1 

-0.3 


-0.3 

-0.75 

-2.5 




-0.032 

-0.08 

-0.24 




mAdc 


Carry Output 




5 

10. 
15 


VoH=4.6V 
*/oH=9.5V 
VoH= 13.5V 

y|N=VssO"'VDD 


-0.24 

-0.6 

-1.8 


- 


-0.2 
-0.5 
-1.5 


-0.75 

-1.1 

-3.5 


- 


-0.16 

-0.4 

-1.2 


- 


mAdc 


OUTPUT LOW (SINK) 
CURRENT 
C, D, F, H device 
Decoded Outputs 


loL 


5 
10 

15 


VoL= 0-4V 
Vol* 0.5V 
VoL= 1-5V 
V|N=Vss orVoD 


0.05 

0.125 

0.375 




0.04 

0.1 

0.3 


0.4 
1.0 

3.0 


- 


0.028 

0.07 

0.21 


- 


mAdc 


Carry Output 




5 
10 
15 


VoL= 0.4V 
VoL=0.5V 
VoL= 1-5V 
ViN=Vss or Vdd 


0.25 
0.62 
1.9 


- 


0.2 
0.5 
1.5 


0.75 

1.3 

4.0 


- 


0.14 
0.35 
1.1 


- 


mAdc 


E device 
Decoded Outputs 


loL 


5 
1 n 

15 


VoL=0.4V 
Vol u.d V 
VoL= 1.5V 
V|N=Vss or Vdd 


0.048 

0.12 

0.36 




0.04 

0.1 

0.3 


0.4 
1.0 
3.0 




0.032 

0.08 

0.24 




mAdc 


Carry Output 




5 
10 
15 


VoL=0.4V 
VoL= 0.5V 
VoL=1-5V 
ViN=VssorVDD 


0.24 

0.6 

1.8 




0.2 
0.5 
1.5 


0.75 

1.3 

4.0 




0.16 

0.4 

1.2 




mAdc 



NOTES: ' Remaining Static Electrical Cliaracteristlcs are listed under ''SCL4000B Series Family Spedficatlons". 
' Tlow = for C, D, F, H device. 

= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device^ 



m 



SeL4017AB 



PARAMETER 


"UU 

(Vdc) 


Min. 


Typ. 


Max. 


Units 


CLOCKED OPERATION 


PROPAGATION DELAY TIME 














To Decoded Outputs 


tpLH.tpHL 


5 


_ 


600 


1200 


ns 






10 


- 


240 


480 








15 


— 


180 


360 




To CsrrY Output 


tpLH* tpHL 


5 




500 


1000 


ns 






10 


- 


200 


400 








15 


— 


150 


300 




OUTPUT TRANSITION TIME 














Decoded Outputs 


txLH.tTHL 


5 


_ 


250 


500 


ns 






10 


- 


125 


250 








15 


— 


90 


180 




Carry Output 


tTLH-txHL 


5 


- 


180 


360 


ns 






10 


- 


90 


180 








15 


- 


65 


130 




MINIMUM CLOCK PULSE WIDTH 


PWcL 


5 


- 


200 


400 


ns 






10 


- 


100 


200 








15 


- 


80 


160 




MAXIMUM CLOCK FREQUENCY 


'CL 


5 


1.25 


2.5 




MHz 






10 


2.5 


5.0 


_ 








15 


3.0 


6.0 


— 




MAXIMUM CLOCK OR ENABLE RISE AND 


trCL» tfcL 












FALL TIME 




5 


15 


_ 


_ 


MS 






10 


15 


_ 


_ 








15 


5 


— 


— 




MINIMUM ENABLE SETUP TIME 




5 




175 


350 


ns 




10 




75 


150 








15 




55 


110 




MINIMUM ENABLE REMOVAL TIME 


tram 


5 




250 


500 


ns 






10 




100 


200 








15 




75 


150 




RESET OPERATION 


PROPAGATION DELAY TIME 














To Decoded Outputs 


tpLH.*PHL 


5 




500 


1000 


ns 






10 




200 


400 








15 




140 


280 




To Carry Output 


tpLH 


5 




400 


800 


ns 






10 




150 


300 








15 




110 


220 




MINIMUM RESET PULSE WIDTH 


PWr 


5 




150 


300 


ns 






10 




75 


150 








15 




60 


120 




RESET REMOVAL TIME 




5 




250 


500 


ns 






10 




100 


200 








15 




80 


160 





L 
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SCL4017AB 

AC MEASUREM»HT IS0F1Mlirt@N Mm FUNCTIONAL (WAVEFORMS 




REGISTER CELL SLAVE 
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SCL^17AB 



COUNTER EXPANSION 

This figure shows a technique for extending the number of decoded output states 
f&t the SCL4017AB. Decoded outputs are sequential within each stage and from stage 
to stage, with no dead time (except propagation delay). 



CL 



SCL4017AB 
1 ■ • • 8 g 



CE 



V/ 

9 Decoded 
Outputs 



F Irst Stage 



SCL4017AB 

CE 

1 • • • 8 9 



V 

8 Decoded 
Outputs 



SCL4017AB 



8 Dacoded 



LtM stage 



DIVIDE-BY-N COUNTER 



When the Nth decoded output is reached (Nth clock pulse), the S-R flip-flop 
(constructed from the SCL4001B) generates a reset pulse which clears the SCL4017AB 
to its zero count. At this time, if the Nth decoded output is greater than or equal to 6, 
the CquT ''"^ 9°8S high to clock the next counter section. The "O" decoded output 
also goes high at this time. Coincidence of the clock "low" and decoded "O" output 
"high" resets the S-R flip-flop to enable the SCL4017AB. 

If the Nth decoded output is less than 6, the CquT ''"^ "^i" "<3^ 9° high, and, 
therefore, cannot be used. In this case, the "O" decoded ouq>ut may be used to perform 
the clock function for the next counter. 



SCL4017AB 



• F0RHK6 
(■ OOCKf N 



DECODED OUTPUT 




ALTERNATE Cqut 
* FOR N - 2 TO 10 
f - CLOCK f K 
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SCL4018B 




FEATURES 

4 Divide by any Number Between 2 and 10 with 

One External Gate 
^ Johnson Counter Configuration for Spike-Free 

Counting 

4 Fully Static operation - DC to 5MHz @ lOVdc 

DESCRIPTION 

The SCL4018B consists of 5 Johnson-Counter 
stages, buffered Q outputs from each stage, and 
counter preset control gating. Clock, Reset, Data, 
Preset Enable, and 5 Individual Jam inputs are pro- 
vided. Divide-by 10, 8, 6, 4, or 2 counter configur- 
ations can be implemented by feeding the Q5, Q4, 
Q3, Q2, QI signals, respectively, back to the Data 
input. Divide-by-9, 7, 5, or 3 counter configurations 
can be implemented by use of a single SCL4081B 
gate to properly gate the feedback connections to 
the Data input. Divide-by functions greater than 10 
can be achieved by use of multiple SCL4018B 
units. The counter is advanced one count at the 
positive clock-signal transition. A high Reset signal 
clears the counter to an all-zero condition. A high 
Preset-Enable signal allows information on the Jam 
inputs to preset the counter. Reset and Preset gat- 
ing is provided to assure the proper counting 
sequence. 

This device is particularly useful in frequency- 
division and control apiilications. 



TIMING DIAGRAM 



l"D*Tft" INPUT TIED TO Qj FOft OECAOt COONTEPl CONFrGUBATlONl 
CLOCK 
RESET 



jvKKKAjijT. 








S ; il ! ; 




j 


1 1 .r\, , , 




CMOS PRESETTABLE 
DIVIDE-BY-N COUNTER 



CONNECTION DIAGRAM 
(alt packages) 



Vdd 

1 


R 
J 


CL 
1 


Q5 J5 
1 1 


Q4 
J_ 


PE 
J., 


J4 

—1-1 


16 


15 


14 


13 12 
SCL4018A 


11 


10 


9 


1 


2 


3 


4 5 


6 


7 


8 


1 

DATA 


i 

J1 


1 

J2 


1 1 
Q2 Qi 


r- 

Q3 


"T 

J3 


vss 



Add suffix f or tMekaige: 

C 1 6-pin Cerdip 

D 1 6-pin Ceramic 

E 16-pin Epoxy 

F 16-iDin Flat 

H Chip 



RECOMIMENDED OPERATING CONDITIONS 
For mWinMiiii reNaMnty: 

DC Supply Voltage Vqd " VsS 3 to 15 Vdc 
Operating Temperature T/\ 



C, D, F, H Device 
E Device 



-55 to -H 25 OC 
-40 to +85 OQ 



BLOCK DIAGRAM 




2 > 7 . '> 



5 BUFFf KEO Oum>TS 
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I 



SCL.4018B 



QUIESCENT DEVICE 


■do 






















CURRENT 




5 


ViN=VssorVDD 




5 




0.05 


5 




150 


/iAdc 






10 


All valid input 




10 




0.1 


10 




300 








IE 


combinations 




20 




0.2 


20 




600 





NCnCS: * Remaining Static Electrical Characteristics are listad under *SCL4000B Series Fam iiy Specifications'. 
' Tinw - -66°C for C, D, F, H device. 
- -40°C for E device. 
Thuh ' +12E°C for C, 0, F, H device. 
-+ 8B%forElfavia. 



DYNAMIC CHARACrElttSriGS (Cl = 50pF. Ta = 25°C) 



PARAMETiER 


Vdd 
(Vdc) 


Min. 


Typ. 


Mas. 


Units 


CLOCKED OPERATION 




tPLHftPHL 






500 


1000 








10 


_ 


150 


300 








15 


_ 


120 


240 






h'LH'tTHL 






130 


260 








10 




65 


130 








15 




SO 


100 




MINIMUM CLOGK'PUkSE WIDTH 


PWeL 


E 




200 


400 


ns 






10 




100 


200 








IS 




80 


160 




MAXIMUM CLOCK FREQUENCY 


»CL 


5 


1.25 


2.6 




MHz 






10 


2.5 


5.0 










15 


3.0 


6.0 






lulAXIMUM CLOCK RISE AND FALL TIME' 


trCL.tfCL 


5 


15 






IJi 






10 


15 












15 


5 








MIMIMUM DATA INPUT SETUP TIME 




6 




200 


400 


us 




10 




100 


200 








15 




80 


160 




MINIMUM DATA INPUT HOLD TIME 


tftekt 


5 







100 


ns 






10 







50 








15 







40 




PRESET OR RESET OPERATION 


PROPAGATION DELAY TIME 


tPLHftpHL 












From PE or Reset Input 




5 




600 


1000 


ns 






10 




250 


600 








15 




200 


400 




MINIMUM PRESET,^.l«I^PUUE.WtOTH 




5 




200 


400 


ns 






10 




100 


200 








16 




80 


160 




MINIMUM JAM INPUT SETUP TIME 




5 




200 


400 


ns 






10 




100 


200 








15 




80 


160 




PRESET OR RESET REMOVAL TIME 


tm„ 


5 




376 


760 


ns 






10 




125 


250 








15 




90 


180 





When units are cascaded, the maximum rise and fall times of the dock ifipwt'StKHlld'bveqtal'toor 
less than the transition times of the data outputs driving data inputs, plus the propagation deity of 
the output driving stage for the output capacitive load. 



Vos, DRAIN VOLTAGE (Vdc) 

20 -18 -16 -14 -12 -10 -8 -6 -4 -2 

1 — r 




I 1 



Typical P-Channel 
Source Current Characteristics 



= 25 
^ 20 

= 10 

J 5 





























































































-Vas 


= 1' 


> Vdc 
















R 


















= 10 




















Vdc 
















1 






= n 








= v 


GS = 9 V06 
1 1 






1 



2 



4 6 
V, 



10 12 14 16 18 20 
VOLTAGE (We) 



Typical N-Channel 
Sink Currant Characteristics 



94 



I 



LOGIC DIAGRAM 



SCL401SB ^ 



PRESE T 
ENABLE 



CLOCK o— ^>»-[>^ 
1 

OAT* o- 




TYPICAL COUNTER STAGE 




EXTERNAL CONTROL CONNECTIONS 



EXTERNAL CONNECT K5NS FOR DIVIDE 
BY 10. 8 8. ; 6. 5. 4, 3 (S»!6 RAT ION 



DIVIDE BY 10 
DIVIDE BY 8 
DIVIDE BY 6 
DIVIDE BY 4 
DIVIDE BY 2 



94 

Hi 



CONNECTED 
BACK TO 
"DATA- 



NO £ XTE RNAL 
COMl-ONENTS 
REOUIRED 



t5 47 t9 
«2 03 Q4 

03 a. 



I CONNECTED BACK TO "DATA • 
I ISKIPS'ALL I'S'STATEI 

-I 

I 
I 

.J 



1/4 SCL4081B 



.1 



SCL4019B 




FEATURES 

4 Replaces Three Simple Gate Packages 
^ Medium Speed Operation 
4 All Inpute Diode'Protected 
4 All Outputs Buffered 

4 Balanced Output Drive Current Specifications 

DESCRIPTION 

The SCL4019B is comprised of four "AND- 
OR Select" gate configurations, each consisting of 
two 2-input AND gates driving a single 24nput 
OR gate. Selection Is accomplished by control 
bits Kg and K),. In addition to selection of either 
channel A or channel B Information, the control 
bits can be applied simultaneously to accomplish 
the logical A + B function. 



TRUTH TABLE 
(one of four gates) 



Ka 


Kb 


D 











1 





A 





1 


B 


1 


1 


A+B 



CMOS QUAD 
AND-OR SELECT GATE 



CONNECTION DIAGRAM 

(all packages) 



Vdd 

1 


A4 
1 


Kb 
1 


D4 D3 
1 1 


D2 
1 


1 


1 


16 


15 


14 


13 12 


11 


10 


9 








SC1.4019A 








1 


2 


3 


4 5 


6 


7 


8 


1 

B4 


1 

A3 


-r 

B3 


1 1 
A2 B2 


T- 


T" 

B, 


— r" 

vss 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 

DC Supply Voltage Vqd " Vss 3 to 15 Vdc 

Operating Temperature T/^ 
C, D, F, H Device -55 to +1 25 °C 

E Device -40 to +85 °C 



SCHEMATIC DIAGRAM 
tone of four gatw) 



LOGIC DIAGRAM 





96 



ELECTRICAL CHARACTERISTICS 



SCL4019B 



STATIC CHARACTERISTICS 



PARAMETER 


.Vdd 


CONDITIONS 




+25°C 


Thigh ^ 


Units 


(Vdc) 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


'dd 






















CURRENT 




5 


ViN=Vss or Vdd 




1.0 




0.005 


1.0 




30 


/jAdc 






10 


All valid input 




2.0 




0.01 


2.0 




60 








15 


combinations 




4.0 




0.02 


4.0 




120 





NOTES: ' Remaining Static Electrical Characteristics are listed under *SCL4000B Serii^ Famiiy Specifications'. 

' Tlow = -55°C for C, D, F, H device. 
= -40^0 for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

^ This device has been designed for balanced output drive current specifications. Consult Family Specifications. 



DYNAMIC CHARAtTF RiSrsCS C, =50pF,Ta =25°C) 



PARA''iK^"tR 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 


tpUH.tpHL 












From Any Input 


5 




ISO 


300 


ns 






10 




60 


120 








15 




50 


100 




OUTPUT TRANSITION TIME 


tTLH.tTHL 


5 
10 
IS 




100 
50 
40 


200 
100 
80 


ns 



Vqs, drain voltage (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 



n I I 
VGs=-5Vdc- 



¥„s = -10Vdc 



-Vc^ =-15Vdc- 




Ti = 25°C 



-5 - 

-10 * 
a 

-15 5 
-20 * 

n 

-25 = 
-30 S 

-40 3 
-45 S 
-SO 



Typical P-Channel 
Source Current Characteristics 













1 


1 














I 


08 = 


13 V 








































































Vcs = 1 


Vdc 






















































Ifdc 








= 25"C - 
1 






1 1 






-Ta 



2 4 6 8 10 12 14 16 18 20 
Vosi DMM VOUME (We) 



Typical N-Channel 
^nk Current Cbaracteristtes 




SHIFT 

LEFT IMPUT 



SHIFT 
RIGHT 
OUTPUT 



1 




'mift loft^ibm rlBbt" 



mi 



FEATURES 

^ 14 Fully Static Stages 

4 Buffered Outputs Available from 12 Stages 

4 Common Reset Line 

♦ 8MHz Counting Rate 9 lOVdc 

4 All Inputs Buffered 

DESCRIPTION 

The SCL4020AB consists of 14 ripple-carrv 
binary counter stages with appropriate input buf- 
fers and reset circuitry. Buffered outputs are ex- 
ternally available from stages 1, and 4 through 14. 
The counter is reset to its "all zeroes" state by a 
high level on the Reset input. The counter is ad- 
vanced one count on the negative-going transition 
of each input pulse. Isolation from external noise 
and the effects of loading is provided by output 
buffering. 

Applications include time delay circuits, 
counter controls, and frequency-dividing circuits. 



TRUTH TABLE 



CLOCK 


RESET 


OUTPUT STATE 







No Change 







Advance to next 
State 


X 


1 


All Outputs are low 



X = Don't Care 



CONNECTION DIAGRAM 
(alt packages) 



Vdq Q11 Q10 Q8 Q9 R CL Q1 



16 15 


14 


13 12 11 


10 9 






SCL4020AB 




1 2 


3 


4 5 6 


7 8 



Q12 ai3 ai4 ae OB (M Vss 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 1 6-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vdd - Vss 3 to 15 Vdc 

Operating Temperature T/^ 
C, D, F, H Device -55 to +^ 25 oq 

E Device -40 to -i-85 oq 



LOqiC DIAGRAM 




ELECTRICAL CHARM:TERISTrCS 



SCL4020AB 



STATIC CHARACTERISTICS' 



PARAMETER 


Vdd 

(Vdc> 


CONDITIONS 


Tlow^ 


+25°C 


Thigh' 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE CURRENT 




5 
10 
15 


ViN=Vss or VoD 
All valid input 
combinations 


- 
- 
- 


5 
10 
15 


- 

- 


0.05 

0.1 

0.2 


5 
10 
20 


- 
- 
- 


150 
300 
600 


nAdc 


OUTPUT HIGH (SOURCE) 


'oh 
























CURRENT 


























C, D, F, H device 




5 


VoH 


= 4.6V 


-0.15 


— 


-0.12 


-0.5 


— 


-0.08 




mAdc 






10 


VoH 


= 9.5V 


-0.37 


— 


-0.3 


-1.15 




-0.21 










15 


VoH 


= 13.5V 


-1.25 


— 


-1.0 


-4.5 




-0.69 












V,N = 


VssOfVDD 


















E device 




5 


VoH 


= 4.6V 


-0.14 




-0.12 


-0.5 




-0.10 




mAdc 






10 


VoH 


= 9.5V 


-0.35 




-0.3 


-1.15 


- 


-0.25 


- 








15 


VoH 


= 13.5V 


-1.2 


- 


-1.0 


-4.5 




-0.85 












V,N = 


Vss or Vdd 


















OUTPUT LOW (SINK) 


loL 
























CURRENT 


























C, D, F, H device 




5 


Vol 


= 0.4V 


0.15 




0.12 


0.5 




0.08 




mAdc 






10 


Vol 


= 0.5V 


0.37 




0.3 


1.0 




0.21 










15 


Vol 


= 1.5V 


1.25 




1.0 


5.8 




0.69 












V,N = 


Vs.s or Vdd 


















E device 




5 
10 
15 


Vol 
Vol 
Vol 

V|N = 


= 0.4V 
= 0.5V 
= 1.5V 
Vss or Vdd 


0.14 
0.35 
1.2 




0.12 

0.3 

1.0 


0.5 
1.0 
5.8 




0.10 
0.25 
0.85 




mAdc 



NOTES: * Remaining Static Electrical Characteristics are listed under 'WL4000B Series Family Specification^ 
' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 8S°C for E device. 

DYNAMIC CHARACTERISTICS (Cl =50pF,Ta =25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


CLOCKED OPERATION 


PROPAGATION DELAY TIME 














CIcxsk to Q1 


tpLH. tpHL 


5 




200 


400 


ns 






10 




100 


200 








15 




80 


160 




QitoQ, +1 


tpLH-tpHL 


5 




150 


300 


ns 




10 




75 


150 








15 




60 


120 




OUTPUT THANSITtON TIME 


^tlh-Ithl 


5 




180 


360 


ns 






10 




90 


180 








15 




65 


130 




MINIMUM CLOCK PULSE WIDTH 


PWcL 


5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 




MAXIMUM CLOCK FREQUENCY 




5 


2.0 


4.0 




MHz 






10 


4.0 


8 










15 


5 


10 






MAXIMUM CLOCK RISBAND FALL TIME . 




5 


15 






MS 






10 


15 












15 


5 








RESET OPERATION 


PROPAGATION DELAY VlME 


tpHL 


5 




300 


600 


ns 






10 




150 


300 








15 




120 


240 




MINIMUM RESET PULSE WIDTH 


PWp 


5 




150 


300 


ns 






10 




75 


150 








15 




60 


120 




RESET REMOVAL TIME 


trem 


5 




250 


500 


ns 






10 




125 


250 








IE 




10Q 


200 





99 



SCL40aOAB 



V„s. DRAIN VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 













1 1 


1 - 


. 


— 












— 1 


I— = 
















= -1 


Vd 






























.s ~ ' 


-15 \ 


















dc- 




































































_ oc 




















1 



-5 s- 
o 

-15 I 
-20- 
-25 g 



Typical P-Channel 
Source Current Characteristics 



E 12 

i 10 

S e 

° 4 

-= 2 

























































15 V 
















V 


dc 






























= 1( 


Vdc 
















V,;s 
























H 












E lU 






-T. 


= 25 


°C- 






"GS — 

1 


1 







2 4 6 8 10 12 14 16 18 20 
Vk. ORMN VOLTAiE (Vdc) 



Typical N-Channel 
Sink Current Characteristics 



TIMING DIAGRAM 



Clock 

H«Mt 


1 2 4 8 1G 3i 

n_rLrLn_r n_r ~Ln_r "Lf 
1 


64 128 256 512 1024 2048 4036 8192 16.384 

~ "LT "LT "i_r n_r "T_r~Lr n_r T-T-LT 


Q1 
04 
OS 
06 
Q7 
OS 






1 1 n 




1 1 




r- 












09 
O10 

on 

012 
013 






















014 











TYPICAL COUNTER STAGE 




100 



SCL4021B 




CMOS 8-STAGE 
STATIC SHIFT REGISTER 



FEATURES 

^ Asynchronous Parallel Input/Serial Output 
4 Synchronous Serial Input/Serial Output 
4 Fully Static Operation - DC to 8MHz @ lOVde 
4 O Outputs from Stages 6, 7, and 8 Available 

DESCRIPTION 

The SCL4021 B is an 8-Stage Parallel or Serial- 
Input/Serial-Output Shift Register having common 
Clock and Parallel/Serial Control inputs, a single 
Serial Data input, and individual parallel Jam inputs 
to each register stage. Each register stage is a D-type, 
master-slave flip-flop. "Q" outputs are available 
from the sixth, seventh, and eighth stages. When 
the Parallel/Serial Control input is low, data is 
serially shifted into the 8-stage register synchro- 
nously with the positive-going transition of the 
Clock pulse. 

When the Parallel/Serial Control input is "high" 
data is jammed into the 8-stage register via the 
Parallel input line asynchronously with the Clock 
line. 

Register expansion is possible using additional 
SCL4021B packages. 



CONNECTION DIAGRAM 
(all packages) 



SE R 






VdD PI-6 PI-5 Q7 IN 
1 1 1 1 1 1 


CL 

_u 


P/S 

1, , 


16 15 14 13 12 11 


10 


9 


SCL4021B 






1 2 3 4 5 6 


7 


8 



PI-8 



1^ 
Q6 



n I I I 

Q8 PI-4 PI-3 PI 



VSS 



2 PI-1 
Add suffix for package: 

C 16-pin Cerdip F 16-pin Flat 

D 16-pin Ceramic H Chip 
E 16-pin Epoxy 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 
DC Supply Voltage Vqd ' ^SS 3 *° 
Operating Terriperature T/^ 



C, D, F, H Device 
E Device 



-55 to -H25 
-40 to -1-85 



Vdc 

oc 
OC 



SERIAL OPERATION: 



TRUTH TABLE 

PARALLEL OPERATION; 







SER 




Q6 


Q7 


Q8 


t 


CLOCK 


IN 


P/S 


t=n+6 


t=n+7 


t=n+8 


n 













? 


? 


n-H 




1 





1 





7 


n+2 













1 





n+3 




1 





1 





1 






X 





Q6 


Q7 


Q8 



CLOCK 


SER IN 


P/S 


Pl-m 


•On, 

m 


X 


X 


1 








X 


X 


1 


1 


1 



*Q6, Q7, & Q8 are available externally 
X = Don't Care 



LOGIC DIAGRAM 




COHTROL *^ 



P/S PI P/S 



t 



101 



m Aim mm 



PARAME^R 




Vdd 
(Vdc) 


CONDITIONS 


Tlow 


+25°C 


Thigh' 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


Idd 






















CURRENT 




5 


VjN = Vss or Vdd 




5 




0.05 


5 




150 


yuAdc 






10 


All valid input 




10 




0.01 


10 




300 








15 


combinations 




20 




0.2 


20 




600 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications". 
* Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thmsh = +'I25''C for C, D. F. H device. 
= + aS°C for E device. 



DYNAMIC CHARACTERISTICS (Cl = 50 pF, Ta = 25°C) 



PARAMETER 


(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 
From Ctock or P/S Input 


VtiH.tpHL 


5 
10 
15 




250 
100 
80 


500 
200 
160 


ns 


OUTPUT TBANSITION TIME ^ ^; .. . i . 


tTLHr^THL 


5 

15 


— 


130 

65 
50 


260 
130 
100 


ns 


MINIMUM CLOCK PULSE WIDTH 


PWCL 


5 
10 
15 




125 
50 
40 


250 
100 
80 


ns 


MAXIMUM CLOCK FREQUENCY 




5 
10 
15 


2.0 
4.0 
6.0 


4.0 

8.0 
12.0 




MHz 


MAXIMUM CLOCK RISE & FALL TIME' 


trCL.tfCL 


5 

ID 
15 


15 
15 
5 






pis 


MINIMUM P/S PULSEWIDTH 


PW 


5 
10 
15 




150 
75 
65 


300 
150 
130 


ns 


MINIMUM SETUP TIME 
Parallel or Serial Inputs 


^etup 


5 
10 
15 




175 
40 
30 


350 
80 
60 


ns 


MINIMUM HOLD TIME 
Parallel or Serial Inputs 


thou 


5 
10 
15 




100 
30 
20 


200 
60 
40 


ns 


P/S REMOVAL TIME 


tram 


5 
10 

15 




150 
75 

65 


300 
150 
130 


ns 



' When units are cascaded, the maximum rise and fall times of the clock input should be equal to or 
less than the transition times of the data outputs driving datt inputs, plus Itie propagation delay of 
the output driving stage for the output capacitive load. 



SCL4021B 



Vn, DRAIN VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 
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E UM- 
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-20 S 
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Typical P-Channel 
Source Current Characteristics 
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UJ 

flC 




flC 
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20 
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15 
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- Vgs 


= 1 


i Vdc 


































= 10 


















Vgs 


Vdc 
















.1 














1 1 1 






1 



2-4 6 8 10 12 14 16 18 20 
V» DRAIN VOLTABE (V4e) 



Typical N-Channel 
Sink Current Characteristics 




SCL4022AB 




FEATURES 

W Eight Decoded Outputs 
4 Direct Reset 

4 Trigger from eitlier Edge of Clocic Input 

# Carry Output for Cascading Stages 

<^ Fully Static Operation - DC to SIMHz ® TOVdc 



DESCRIPTION 

The SCL4022AB consists of a 4-stage Johnson 
Div'de-by-8 Counter and an Output Decoder. Inputs 
include Clock, Reset, and Clock Enable signals. 

The counter has interchangeable Clock and 
Clock Enable lines for incrementing on either a 
positive-going or negative-going transition, respec- 
tively. A high Reset signal clears the counter to its 
zero count. 

Use of the Johnson divide-by-eight counter con- 
figuration permits high-speed operation, 2-input 
decode gating, and spike-free decoded outputs. 
Anti-lock gating is provided, thus assuring proper 
counting sequence. The 8 decoded outputs are 
normally low and go high only at their respective 
decoded time slot. Each decoded output remains 
high for one full clock cycle. A Carry-out (Cqut' 
signal completes one cycle every 8 clock input 
cycles and is used to directly clock the succeeding 
counter in multi-stage applications. 

This part can be used in frequency division 
circuits as well as octal counter or octal decode 
di^lay applications. 



CMOS OCTAL 
COUNTER/DIVIDER 



CONNECTION DIAGRAM 
(all packages) 



Vdd 

1 


R 
1 


CL CE CoUT "4" 
1 1 1 1 
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N.C. 
_l_ 
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SCL4022AB 
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1 


1 1 1 1 


1 

"3" 


1 

vss 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vdd - Vss 3 to 15 Vdc 

Operating Temperature T/^ 
C, D, F, H Device -55 to +1 25 OC 

E Device -40 to +85 "C 



BLOCK DIAGRAM 



FUNCTIONAL TRUTH TABLE 
(Positive Logic) 



Clock 


Clock 
Enable 


Reset 


Output - n 





X 





n 


X 


1 





n 










n + 1 




X 





n 


1 







n + 1 


X 







n 


X 


X 


1 


"0" 



X Don't Care If n <4 Garry = 1, otherwise = 



Clock 
Enable 



Vss - Pi" 8 



STATIC CHARACTERISTICS ' 



PARAMETER 




CONDITIONS 




+25°C 




Units 


(Vdc) 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
CURRENT 


■dd 


5 

10 
15 


V|N = Vss or Vdd 
All valid input 
combinations 


- 


5 
10 
20 


- 


0.05 

0.1 

0.2 


5 
10 
20 


- 


150 
300 
600 


juAdc 


OUTPUT HIGH (SOURCE) 
CURRENT 
C, D, F, H device; . 
Deeoded'OutpU® 


loH 


5 
10 
15 


VoH =4.6V 
VoH = 9-5V 
VoH = 13.5V 
V|N = Vss or Vdd 


-0.05 
-0.1 2E 
-0.37E 




-0.04 

-0.1 

-0.3 


-0.3 

-0.75 

-2.5 


- 


-0.028 

-0.07 

-0.21 


- 


m Ado 


Carry Output 




5 
10 
15 


VoLj= 4 6V 
VoH=9-5V 
VoH= 13.5V 
V|N = Vss or Vdd 


-0.25 

-0.62 
-1.9 


— 


-0.2 
-0.5 
-1.5 


-0.75 

-1.1 

-3.5 


— 


-0.14 
-0.35 
-1.1 


— 




E device: 

Decoded Outputs 


'oh 


5 
10 
15 


VoM = 4 6V 
VoH = 9.5V 
VoH = 13.5V 
ViN = Vss or Vdd 


-0.04J 
-0.12 
-0.36 




-0.04 
-0.1 

r^.3 


-0.3 
-0.75 

-2.5 


- 


-0.032 

-0.08 

-0.24 


- 




Carry Output 




5 
10 
15 


Vr.u = 4 6V 
V OH ~*-yJ V 

VoH = 9.5V 
VoH = 13.5V 
ViN =?Vs^or Vdd 


-0.24 

-0.6 

-1.8 


— 


-0.2 
-0.5 
-1.5 


-0.75 

-1.1 

-3.5 


— 


-0.16 

-0.4 

-1.2 






OUTPUT LOW (SINK) 
CURRENT 
C, D, F, H device: 
Decoded Outputs 


loL 


5 
10 
15 


Vol = 0.4V 
Vol = 0.5V 
VoL=1-5V 
V|N = VssorVpo 


0.05 
0.1 2E 
0.37B 




0.04 

0.1 

0.3 


0.4 
1.0 
3.0 


- 


0.028 

0.07 

0.21 


- 


mAdc 


Garry Output 




5 
10 
15 


Vol = 0.4V 
Vol = 0.5V 
Vol = 1-5V 
V|N = Vss or Vdd 


0.25 
0.62 
1.9 




0.2 
0.5 
1.5 


0.75 

1.3 

4.0 




0.14 
0.35 
1.1 




mAdc 


E device: 

Decoded Outputs 


loL 


5 
10 
T5 


Vol = 0.4 V 
Vol = 0.5V 
VoL= 1-5V 
V|N = Vss or Vdd 


0.048 

0.12 

0.36 




0.04 
0.1 

0.3 


0.4 
1.0 
3.0 




0.032 

0.08 

0.24 




mAdc 


&rry Output 




5 
10 
15 


Vol = 0.4 V 
Vol = 0.5V 
VoL = 1-5V 
VfN = Vss or Vdd 


0.24 

0.6 

1.8 




0.2 
0.5 
1.5 


0.75 

1.3 

4.0 




0.16 

0.4 

1.2 




mAdc 



NOTES: ' Remaining Static Electrical Characteristics are listed under ''SCL4000B Series Farriiiy Spedficatior^'. 
' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
THfGH = +125°C for C, D, F, H device. 
= + 85°C for E device. 
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DYNAMIC CHARACTERISTICS (Cl = 50pF, T* = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


CLOCKED OPERATION 


PROPAGATION DELAY TIME 
















tPLH. tpHL 


5 




600 


1200 


ns 


To Decoded Outputs 




10 




240 


480 








15 




180 


360 






tpLH . tpH L 


5 


— 


500 


1000 


ns 


Tn fwirrv Oiitniit 




10 




200 


400 








15 




150 


,300 




OUTPUT TRANSITION TIME 
















tTLH. ItHL 


5 




250 


500 


ns 


Decoded Oulputs 




10 




125 


250 








15 




90 


180 






tTLH- ItHL 


5 


— 


180 


360 


-ns 


Carry Output 




10 




90 


180 








15 


z 


65 


130 




MINIMUM CLOCK PULSE WIDTH 


PWCL 














5 


— 


200 


400 


ns 






10 




100 


200 








15 




80 


160 




MAXIMUM CLOCK FREQUENCY 
















5 


1.25 


2.5 




MHz 






10 


2.5 


5.0 










15 


3.0 


6.0 






MAXIMUM CLOCK OR ENABLE 


trCL. tfCL 












RISE AND FALL TIME 


5 


15 




— 








10 


15 












15 


5 








MINIMUM ENABLE SETUP TIME 


tsatup 














5 




1 /■) 


350 


ns 






10 




75 


150 








15 




55 


110 




MINIMUM ENABLE REMOVAL TIME 


Vem 
















5 




250 


500 


ns 






10 




100 


200 








15 




75 


150 




RESET OPERATION 


PROPAGATION DELAY TIME 
















tpLH. tpHL 


5 




500 


1000 


ns 


To Decoded Outputs 




10 




200 


400 








15 




140 


280 






tpLH 


5 




400 


800 


ns 


To Carry Output 




10 




150 


300 








15 




110 


220 




MINIMUM RESET PULSE WIDTH 


PW„ 
















5 




150 


300 


ns 






10 




75 


150 








15 




60 


120 




RESET REMOVAL TIME 


















5 




250 


500 


ns 






10 




100 


200 








15 




80 


160 





tm 



AC MEASUREMENT DEFINITION AND RffiCTimAL WAVgFOWWS 




■PLH [— 



<TLH — 1 K t-^ t-THL 



h— 'TLH 



|--^h 'THL I 



-J^^tTHLl 



'TLH — ^ h- 



tTH L ^^3^--^ L H 



LOGIC DIAGRAM 



ttCOISTER CEtL 
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SCL4022AB 



j%PFU&AIl^$ INFORMATION 



COUNTER EXPANSION 

This figure shows a technique for extending the number of decoded output states 
for the SCL4022AB. Decoded outputs are sequential within each stage and from stage 
to stage, with no dead time (except propi^tion delay). 



CL " 
CE SCL4022AB 
1 ... 6 7 



V 

7 Decoded 



CL 

^ CE SCL4022AB 
1 ... 6 7 



—v 

6 Decoded 



First Stage 



Intermediate Stages 



CL 

CE SCL4022AB 
1 ... 67 



6 Dflcod0d 
Outputs 



I ^ uuTpuq I 



U»t stage 



OiVIOE-BY-N-COUNTER 



When the Nth decoded output is reached (Nth 
clock pulse) the S-R flip-flop (constructed from the 
SCL4001 B) generates a reset pulse which clears the 
SCL4022AB to its zero count. At this time, if the 
Nth decoded output is greater than or equal to 4, 
the Cqut ''"6 goes high to clock the next counter 
section. The "0" decoded output also goes high at 
this time. Coincidence of the clock "low" and de- 



coded "0" output "high" resets the S-R flip-flop to 

enable the SCL4022AB. 

If the Nth decoded output is less than 4, the 
CouT 9° high, and, therefore, cannot 

be used. In this case, the "0" decoded output may 
be used to perform the clock function for the next 
counter. 




CoUT 
FOR N > 5 
f = CLOCK T-N 



ALTERNATE CquT 
FOR N = 2 TO 8 
f = CLOCK N 
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CMOS 

7-STAGE BINARY COUNTER 



SCL4024B 



FEATURES 
^ 7 Fully Static Stages 
4 Buffered Outputs AvailaUa from All SlaSS 
♦ Common Reset Line 
^ 8 MHz Counting Rate ® WSNUl" 
4 All Inputs Buffered 

DESCRIPTION 

The SCL4024B Is a single chip monolithic me- 
dium scale integrated circuit containing N-Channel 
and POiannel enhancement-mode MOS transistors. 
Seven single^ahase clocked counting stages are 
provided with the Q output of each stage access- 
ible. The Counter is reset to "zero" by a high level 
on the Reset input. Each counter stage is a static 
master-slave flip-flop. The counter state is advanced 
one count on the negative-going transition of each 
input pulse. 



TRUTH TABLE 



Clock 


Reset 


State 








No Change 





1 


All Outputs Low 


1 





No Change 


1 


1 


All Outputs Low 







No Change 




1 


All Outputs Low 







Advance One Count 




1 


All Outputs Low 



CONNECTION DIAGRAM 
(all packages) 



VdD 

1 


NO 
1 


Ql 02 NO 
1 1 1 


Q3 
I 


NC 
-J , 


14 


13 


12 11 10 


9 


8 






SCL4024A 






1 


2 


3 4 5 


6 


7 


1 

CL 


1 

R 


1 1 1 


■T" 

04 


Vss 



Add suffix for package: 

C 14-pin Cerdip 

D 14-pin Ceramic 

E 14-pin Epoxy 

F 14-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vqq - Vss 3 to 15 Vdc 

Operating Temperature Ta 
C, D, F, H Device -55 to +1 25 °C 

E Device -40 to +85 °C 



LOGIC DIAGRAM 



Q3 



04 



06 Q7 



(12J ' ^}\ " y^ 14 )^ (31 ^ 



(1) 



(2) 



PIN 14 VOD 
PIN 7 Vss 
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SCL4024B 



QUIEKIENT DEVICE 


IpD 






















CURRENT 




5 


V|Nj = Vss or Vdd 




5 




0.05 


5 




150 


MAdc 






10 


A!! v:ii:fl '-Oij: 








0.1 


10 




300 








15 


conioinaiions 






■ 


0.2 


20 




600 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4Q00B Series Family Specifications*. 

' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh =+125°Cfor C, D, F, H device. 
= + 85°C for E device. 



DYNAMIC CHARACTERISTICS (Cl - 50 pF T , - 25 C) 



PARAME -"EB 












CLOCKED OPERATION 


PROPAGATION DELAY TIME 














Clock to 


tpLH. VhL 


5 




200 


400 


ns 






10 


— 


100 


200 








15 




80 


160 




QitoQit, 




5 




125 


250 


ns 






10 




60 


120 








15 




45 


90 




OUTPUT TRANSITION TIME 


tTLH. fTHL 














5 




130 


260 


ns 






10 




65 


130 








15 




50 


100 




MINIMUM CLOCK PULSE WIDTH 


PWcL 














5 




165 


330 


ns 






10 




60 


120 








15 




45 


90 




MAXIMUM CLOCK FREQUENCY 
















5 


1.5 


3.0 




MHz 






10 


4.0 


8.0 










15 


5.5 


11 






MAXIMUM CLOCK RISE AND FALL TIME 


tfCL. t«L 














5 


15 






MS 






10 


10 












15 


5 








RESET OPERATION 


PROPAGATION DELAY TIME 


tpHL 














5 




350 


700 


ns 






10 




175 


350 








15 




130 


260 




MINIMUM RESET PULSE WIDTH 


PWr 
















5 




250 


500 


ns 






10 




125 


250 








15 




100 


200 




RESET REMOVAL TIME 


trem 
















5 




250 


500 


ns 






10 




75 


150 








15 




60 


120 





TtO 



SCL4024B 



Vk, DIUUN voltage (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 















1 -J 
















Vgs 


















=-1 


1 VQC 
















Vgs 


































.s — " 


-15 Vdc 




































































= 2J 


• c - 
















- 

1 



-5 o- 

-10 ' 

O 

-16 g 
-20 * 

cs 

-25 i 
-30 S 
-35 5 
-40 3 
-45 B 
-50 



Typical P-Channel 
Source Current Characteristics 



- 25 
^ 20 

1 15 
= 10 
J 5 





























































































- Vgs 


= 16 


Vdc 


































= 10 


















Vgs 


Vdc 
















1 
















OS — a nc 
1 1 






1 



2 4 6 8 10 12 14 16 18 20 
Vk. DWMM WLTABE fUt) 



Typical N-Channel 
Sink Current Characteri^ies 



TYPICAL COUNTER STAGE 



RESET 
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scL402iiAB CMOS DECADE COUNTERS/ 

SCUII33AB IgjgJ 7-SEGMENT DECODERS 



FEATURES 

# Decade Counter and 7-Segmant Decoder in One 
Package 

^ Easily Interfaced with 7-Segnient Display Types 
4 Direct Reset 

4 Diqilay Enable Function (SCL4026AB) 

4 Ripple Blanking and Lamp Test Functions 

(SCL4033AB) 
^ Trigger from either Edge of Clock Input 
4 Carry Output for Cascading Stages 
^ Fully Static Operation - DC to SIM Hz @ 1 0Vdc 

DESCRIPTION 

These two devices each consist of a 5-stage 
Johnson Decade Counter and an Output Decoder 
which converts the Johnson code to a 7-segment 
decoded output for driving each stage in a numer- 
ical display. A high Reset signal clears the decade 
counter to its zero count. The counters have inter- 
changeable Clock and Clock Enable lines for incre- 
menting on either a positive-going or negative-going 
transition, respectively. Antilock gating is provided 
on the Johnson counter, thus assuring proper 
counting sequence. The Carry-Out (Cqut' signal 
completes one cycle every ten clock input cycles 
and is used to directly clock the succeeding decade 
in a multi-decade counting chain. 

SCL4026AB 

When the Display Enable is low, the seven de- 
coded outputs are forced off regardless of the state 
of the counter. Activation of the display only when 
required results in significant power savings. This 
system also facilitates implementation of display- 
character multiplexing. 

The Carry Out and ungated "C-segment" signals 
are not gated by the Display Enable and therefore 
are available continuously. This feature is a require- 
ment in implementation of certain divider functions 
such as divide-by-60 and dlvide-by-12. 

SCL4033AB 

The SCL4033AB has provisions for automatic 
blanking of the non-significant zeros in a multi- 
digit decimal number which results in an easily 
readable display consistent with normal writing 
practice. For example, the number 0050.0700 In 
an eight digit display would be displayed as 50.07. 
Zero suppression on the integer side is obtained by 
connecting the RBI terminal of the SCL4033AB 
associated with the most significant digit in the dis- 
play to a "low-level" voltage and connecting the 
RBO terminal of that stage to the RBI terminal of 
the SCL4033AB in the next-lower-significant posi- 
tion in the display. This procedure is continued for 
each succeeding SCL4033AB on the integer side of 
the display. On the fraction side of the display the 



CONNECTION DIAGRAM 
(all packages) 



UNG cl 



Vdd 

1 


R LT^ c 
1 1 1 


b e 
1 1 


a 

-L. 


d 
1 


16 


15 14 13 


12 11 


10 


9 




SCL4026AB 


SCL4433AB 




1 


2 3 i 


1 


5 6 


7 


8 


1 

CL 


1 1 

CL 




1 1 
Cout f 


1 

g 


1 

vss 




EN 1 










DE in' 




DEout' 








RB|2 




RBO 2 







1 SCL4026AB 
2SCL4033AB 

Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOIWMENDED OPERATING CONDITIONS 

For maximum reliability: 

DC Supply Voltage Mqq - Vss 3 to 1 5 Vdc 

Operating Temperature T/\ 
C, D, F, H Device -55 to +1 25 OC 

E Deviix -40 to +86 °C 



RBI of the SCL4033AB associated with the least 
significant digit is connected to a "low-level" volt- 
age and the RBO of the SCL4033AB is connected to 
the RBI terminal of the SCL4033AB in the next- 
more-significant-digit position. Again, this proce- 
dure is continued for each SCL4033AB on the 
fraction side of the display. 

In a purely fractional number the zero immedi- 
ately preceding the decimal point can be displayed 
by connecting the RBI of that stage to a high volt- 
age (instead of to the RBO of the next-more- 
significant stage). For Example: optional zero - 
0.7346. 

Likewise, the zero in a number such as 763.0 
can be displayed by connecting the RBI of the 
SCL4033AB associated with it to a "high-level" 
voltage. 

A "high" Lamp Test signal turns on all outputs. 
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SCL4026AB, SCL4033AB 



LOGIC DIAGRAM TIMING DIAGRAM 




h 1 


inrLrL 




J — 1 






' h 


_j 
J 








M 




1 ■ 

1 


1 — 1 




i — 1 : ^ 



DISPLAY 



5 



SCL4026AB Decade Counter/7 -Segment Decoder with Display Enable 



LOGIC DIAGRAM TIMING DIAGRAM 
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SCL4026AB, SCL4033AB 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS 



PARAMETEtl 


Vdd 




' LOW 


+25°C 


Thigh ^ 


• 

Units 


(Vdc) 


Min. 


Max. 


Min. 


Typ. 


Mex. 






QUIESCENT DEVICE 


'dd 


5 


Virj=Vss or Vdd 


- 


5 


- 


0.05 


5 


- 


150 


iuAdc 


CURR-ENT 




10 


All valid input 




10 




0.1 


1 




300 








15 


combinations 




20 




0.2 


20 




600 




MINIMUM INPUT HIGH 


V|H 




Vo= 


















VOLTAGE 




5 


0.5Vor4.5V 




3.75 




2.75 


3.75 




3.75 


Vdc 






10 


1.0V or 9.0V 


I 


7.5 




5.5 


7.5 


_ 


7.5 








15 


1.5V or 13.5V 


- 


11.25 


- 


8.25 


11.25 


- 


11.25 










llnl <luA 


















MAXIMUM INPUT LOW 


V|L 




Vo= 


















VOLTAGE 




5 


0.5V or 4.5V 


1 25 




1 25 


2.25 




1.75 




Vdc 






10 


1.0V or 9.0V 


2.5 




2.5 


4.5 




2.5 










15 


1.5V or 13.5V 


3.75 


_ 


3.75 


6.75 




3.75 












|lo| <1/xA 


















OUTPUT HIGH (SOURCE) 
























CURRENT 
























C, D, F, H device 


loH 






















Decoded outputs 




5 


VoH=4-6V 


-0.175 




-0.14 


-0.28 


— 


-0.10 


— 


mAdc 






10 


VoH=9-5V 


-0.375 


— 


-0.3 


-0.6 




-0.21 


— 








15 


Vr,u = 13 5V 


-1.25 


— 


-1.0 


-2.5 


— 


-0.7 












IN or Vdd 






















5 


VoH^4.6V 


-0.19 


— 


-0.15 


-0.4 


— 


-0.11 


- 


mAdc 






1 


VOH y--^ V 


-0.43 


— 


-0.35 


-1.0 


— 


-0.25 










1 5 


^OH^1 3.5V 


-1.57 


— 


-1.25 


-4.0 


— 


-0.88 


— 










V|N-Vss ot" Vdd 


















Remaining .Outputs 




5 


VoH=4.6V 


-0.10 


_ 


-0.08 


-0.2 


_ 


-0.056 


_ 


mAdc 






10 


VoH-9-5V 


-0.25 




-0.20 


-0.5 


_ 


-0.14 


_ 








1 5 


Voh"13-5V 


-0.75 




-0.60 


-1.5 




-0.42 


- 










V|N=Vss or Vdo 


















E device 


■oh 






















Decoded outputs 




5 


V0H-4.6V 


-0.168 




-0.14 


-0.28 




-0.112 


_ 


mAdc 






10 


VoH=9-5V 


-0.36 




-0.3 


-0.6 


_ 


-0.24 


_ 








15 


VoH=13-5V 


-1.2 


- 


-1.0 


-2.5 


- 


-0.8 


- 










VjN^Vss or Vdo 


















VyOl 1 y UULfJUL 




5 


V0H-4.6V 


-0.18 


— 


-0.15 


-0.4 


— 


-0.12 


— 


mAdc 






10 


VnH=9-5V 


-0.41 


- 


-0.35 


-1.0 


— 


-0.29 


— 










. , . 


: ^'0 




■ : 


-4.0 


- 


-1.0 


- 










■"■'in ^''gS ■■" ■"■Du 


















n-Ci 1 lal'l 11 1. UULf^fULa 




5 


VoH=4.6V 


-0.096 




-0.08 


-0.2 




-0.064 




mAdc 






10 


VoH=9-5V 


-0.24 


- 


-0.20 


-0.5 


- 


-0.16 


- 








15 


VoH=13.5V 


-0.72 


- 


-0.60 


-1.5 


- 


-0.48 


- 










V|N"Vss or Vdd 











































CURRENT 
























C, D. F, H device 


loL 






















All Outputs Except Carry 




5 


v^ . -n 4 V 


0.125 


— 


0.1 


0.3 




0.07 




mAdc 






10 


VoL=0.5V 


31 




25 


6 




175 










15 


VoL=1.5V 


1 44 




115 


2 5 




81 












ViN~Vss or Vdd 


















Carry output 




5 


VoL=0.4V 


0.19 


- 


0.15 


0.4 


- 


0.11 


- 


mAdc 






10 


VoL-0-5V 


0.45 


— 


0.35 


1.0 


— 


0.25 


— 








15 


Vql=1 .5V 


1.57 


— 


1.25 


4.0 


— 


0.88 


— 










"IN Vgs UT Vdd 


















E device 


lou 






















All Qutputs Except Carry 




5 


VoL=0.4V 


0.12 




0.1 


0.3 




0.08 




mAdc 






10 


VoL=0.5V 


0.30 




0.25 


0.6 




0.20 










15 


VoL=1.5V 


1.37 




1.15 


2.5 




0.93 












ViN=Vss or Vdd 


















Carry output 




5 


VoL=0.4V 


0.18 




0.15 


0.4 




0.12 




mAdc 






10 


VoL=0.5V 


0.41 




0.35 


1.0 




0.29 










15 


VoL = 1.5V 


1.5 




1.25 


4.0 




1.0 












ViN=Vss or Vdd 



















NOTES: * Remaining Static Electrical Characteristics ai-e listed under '^L40d^ Series Family Specifications". 
^ Tlow = -55°C for C, D, F, H device. 
= -40'^C for E device. 
Thigh = +128°C for C, D, F, H device. 
= * §5°C for E device. 
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SCL4026AB, SCL4033AB 

ELECTRICAL CHARACTERISTICS (Continued) 



DYNAMIC CHARACTERISTICS (Cl =50pF,Ta =25°C) 



PARAMETER 


Vdd 

(Vdc) 


Min. 


Typ. 


Max, 


Units 


CLOCKED OPERATION 


PROPAGATION DELAY TIME 














Clock to Decoded Outputs 


^PLH ' ^PHL 


5 




850 


1700 


ns 






10 




250 


500 








15 




200 


400 




i^iocK xo odiry uui 


tpLH' tpHL 


5 




500 


1000 








10 




125 


250 








15 




100 


200 




OUTPUT TRANSITION TIME 
















*TLH * tjHL 


5 




450 


900 


ns 






10 




200 


400 








15 


- 


150 


300 




LfSrry uutpui 


tTLH. tTHL 


g 




250 


500 


ns 






10 




125 


250 








15 


_ 


100 


200 




MINIMUM CLOCK OR ENABLE PULSE 


PWCL. 






onn 
^uu 




ns 


WIDTH 


PWCE 


1 n 




1 uu 


zuu 






1 5 




80 


160 




MAXIMUM CLOCK FREQUENCY 




5 


1.25 


2.5 




MHz 




10 


2,5 


5.0 










15 


3.0 


6.0 






MAXIMUM CLOCK OR ENABLE RISE AND 


trCL. tfCL 


5 


15 






MS 


FALL TIME 


10 


15 












15 


3 








MINIMUM CLOCK OR ENABLE SETUP 














TIME 


5 




250 


500 


ns 






10 




100 


200 








15 




80 


160 




RESET OPERATION 


PROPAGATION DELAY TIME 














ResM to decoded Outputs 


tpLH.tpHL 


5 




700 


1400 


ns 






10 




250 


500 








15 




200 


400 




Reset to Carry Output 


tpLH/tpHL 


5 




500 


1000 


ns 






10 




125 


250 








15 




100 


200 




MINIMUM RESET PULSE WIDTH 


PW„ 


5 




200 


400 


ns 






10 




100 


200 








15 




80 


160 




RESET REMOVAL TIME 


*rem 


5 




375 


750 


ns 






10 




150 


300 








15 




125 


250 
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SCL4026AB, SCL4033AB 



DISPLAY ENABLE 

OH — 



CLOCK O— 



ehmleO— snmiTS - 
iirarro— - 



5^ CW 

"INI -f- " "-^V 



VDD I 9 V I 
Ig I 0.4 «A 

If 2 l2iiiA/Sa9.liaO%0VrTC1CLE) 
VcctSATl < O S V 

'• ''iio>cei..ir''F'LH)' 
wmm vp-FomiAiiD susp khoss DieM 





If » 9 mA/ SEGMENT 
100% DUTY CYCLE 
II"Vp-Vb£-Vf(LEOI 

'lid mum 



%-IWUTJULSt L 

'^'ssssss'cissr 



CLOCK 

BtABLC 



■B- 




1/6 SCL4049UB 



LOW-POWER 
INCANDESCENT READOUTS 

ASSUMED 
TRANSISTOR 
CHARACTERISTICS 
tfdc (niiii.)> 30 
VcE(soi.)< 0.50 V 

?Vdo> 3.5 V (min.) 
■b £ hA (Bin.) 
■r S 7.5 nA (mill:) 



SCL4049UB 

?Vdd * ")V (min.) 
V„ "0" < 0.6 V 
Ij B 8 mA (min.) 
*V|)o»6V (min,) 
y,"0" S 1.0 V 
If « 5 mA (min.) 
VtW.5 VT0J.5 V 



INCADESCENT 
READOUTS 

ASSUMED 

TRANSISTOR 

CHARACTERISTICS 

Bic (min.) > 25 
VcE(»»t.)< O.SOV 

«Vi)D= 8V(min.) 
Ig = 1.0 mA (min.) 
ZtmACmin.) 

SCL404gUB 

?Vdd= 10 V (min.) 
V„"0" < 2V 
Ij ■ 20 mA (min.) 

Vx»3.5 VT0 6 V 



NEON READOUTS 



DISPLAY ENABLE 
COKTftOL 

CLOCK 




TRANSISTOR CRARACTEBISTICS 
Le«k«ce with tnuatfltor ortolT - aOSmA 
V(BR>CER ••■ *'^t 



LOW-VOLTAGE VACUUM FLUORESCENT READOUTS 



DISPLAY 
ENABLE CONTROL 
O— 



13.9 V 
LOGIC 
VOLTAGE 



Wim VbN'I'V MEDKW BmHTNESS 
IN LOW AMBIENT LIGHT BACKGROUND 
WILL RESULT. THE POINT OF NO 
NOTKXBLE GLOW IS Voff ■ * 



TUBE REQUIREMENTS: 100 to 300 m A/aer 
ment at tube voltages of 12 V to 25 V dependlE 
on letflired farigiitness. Filament te<|iiiement 
45 mA at 1.6 V, AC or DC. 
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SCL4027B 




FEATURES 

4 Individual Set and Reset Controls 
4 Fully Static Operation 

# Logic Edge-Clocked Design 
4 SMHz Toggle Rate @10Vdc 

# Balanced Output Drive Current Specifications 

DESCRIPTION 

The SCL4027B consists of two identical inde- 
pendent CMOS J-K master-slave Flip-Flops. The 
SCL4027B is useful in performing control, register, 
and toggle functions. Logic levels present at the J 
and K Inputs along with Internal self-steering con- 
trol the state of each flip-flop; changes in the flip- 
flop state are synchronous with the positive-going 
transition of the Clock pulse. Set and Reset func- 
tions are independent of the Clock and are initiated 
when a high level signal is present at either the Set 
or Reset input. 



CMOS DUAL J-K FLIP-FLOP 



CONNECTION DIAGRAM 
(all packages) 



Vdd 

1 


1 


1 1 i 


1 


-L. 


Si 
i_ 


16 


15 


14 13 12 


11 


10 


9 






SCL4027B 








1 


2 


3 4 5 


6 


7 


8 


1 

Q2 


J 
Q2 


1 1 1 

CL2 R2 K2 


■ I 

J2 


■■ I 
S2 


"ir 

vss 



Add suffix for package: 

C 16-pin Cerdip F 16-pin Flat 
D 16-pin Ceratnic H Chip 
E 16-pin Epoxy 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vdd " Vss 3 to 15 Vdc 

Operating Temperature T/\ 
C, D, F, H Device -55 to -H25 OC 

E Device -40 to +85 "C 



TRUTH TABLE 



•t 


n-1 


INPUTS 




ttn OUTPUTS 


cla 


J 


K 


s 


R 


Q 


Q 


5 






1 


X 











1 









X 











1 


1 












X 














1 






X 


1 








1 





1 






X 


X 








X 


(No Change) 


X 


X 


X 


1 





X 


1 







X 


X 


X 





1 


X 





1 




X 


X 


X 


1 


1 


X 


1 


1 





WHERE 1 - HIGHiLEVEL 
- LOW LEVEL 



LEVEL CHAi>JG£ 
ObN-T CARi 



• - tn.i REFERS TO THE INTERVAL 
PRIOR TO THE POSITIVE CLOCK 

PULSE TRANSITION 
ttp REFERS TO THETIME INTER 
VAL AFTER THE POSITIVE 
CLOCK PULSE TR^kNSITION 



LOGIC DIAGRAM (one of two Flip-Flops) 



BLOCK DIAGRAM 
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SCL4027B 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS 



PARAMETER 


Vdd 
IVdc) 


CONDITIONS 


Tlow 


tas°c 


Thigh^ 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIfeSCENT DEVICE 


'dd 






















CURRENT 




6 


ViN=Vss or Vdd 




1.0 




0.005 


1.0 




30 


/jAdc 






10 


At! valid input 




2.0 




0.01 


2.0 




60 








15 


combinations 




4.0 




0,02 






120 





NOTES: ' Remaining Static Electrical Charactoristics are listed under "SCL4000B Series Famify Specifications". 
^ Tlqw = -55*C for C, D, F, H device. 
= -40°C for E device. 
Thigh =+125°Cfor C, D, F, H device. 
» + 86°C for E device. 

' This device has been designed for balanced output drive current specifications. Consult Family Specifications. 



DYNAMIC CHARACTERISTICS (Cl = 50pF, T^ = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


CLOCKED OPERATION 


PROPAGATIOIM DELAY TIME 


tpLH. tPHL 


5 




175 


350 


ns 






10 




80 


160 








15 




60 


120 




OUTPUT TRANSITION TIIVIE 


l^TLH. tjHL 


5 




100 


200 


ns 






ID 




50 


100 








15 




40 


80 




IMINIMUM CLOCK PULSE WIDTH 


PWcL 


5 




165 


330 


ns 




10 




60 


120 








15 




60 


100 




MAXIMUM CLOCK FREQUENCY 


fcL 


5 


1.6 


3.0 




MHz 




10 


4.0 


8.0 










15 


5.0 


10 






MAXIMUM CLOCK RISE AND F;AL;L TIME' 


tiCL. tfCL 


5 


15 






MS 






10 


5 












15 


3 








MINIMUM SETUP TIME 


fsBtUR 


6 




100 


200 


ns 




10 




50 


100 








1.5 




40 


80 




MINIMUM HOLD TIME 


thold 


5 




-26 





ns 






10 




-10 











15 




-5 







SET AND RESET OPERATION 


PROPAGATION DELAY TIME 














S to Q, R to 


tpLH 


5 




150 


300 


ns 






10 




70 


140 








15 




55 


110 




MINIMUM SET 4#B. RESET PULSE WIDTH 


PWs.PWr 


6 




100 


200 


ns 






10 




50 


100 








15 




40 


SO 




SET AND RESET REMOVAL TIME 


'rem 


6 







26 


ns 






10 







10 








15 







6 





^ When units are oawaded, the maximum rise and fall times of the clock input should be equal to or 
(ess ti>an the transition times of the data outputs driving data inputs, plus the proF»gation delay of 
ti\e output driving stage for tiie output capacitive load. 




Typical P-Channel Typical N-Channel 

Sisiiret QMO'init Char9^erl^]C9 . Six^ Current Charaeteristics 
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SCL4028B 




FEATURES 

4 BCD-to-Decimal or Binary-to-Octal Decoding 
4 Buffered Outputs go High on Selection 
4 Low Outputs for all Illegal Input Combinations 
# Balanced Output Drive Current Specifications 

DESCRIPTION 

The SCL4028B types are BCD-to-Decimal or 
Binary-to-Octal Decoders consisting of pulse shap- 
ing circuits on all 4 inputs, decoding/logic -gates, 
and 10 output buffers. A BCD code applied to the 
four inputs, A to D, results in a high level at the 
selected one of 10 decimal decoded outputs. 
Simitarly, a 3-bit binary code applied to inputs A 
through C is decoded in octal code at output to 7. 
A high-level signal at the D input inhibits octal de- 
coding and causes outputs through 7 to go low. 
If unused, the D input must be connected to Vsg. 

Expanded decoding such as binary-to-hexadeci- 
mal ( 1-of-16), etc., can be achieved by using other 
SCL4028B devices. This part is useful for code 
conversion, address decoding, memory selection 
control, demultiplexing, and readout decoding. 

TRUTH TABLE 



Input 


Output 


D C B A 


9876543210 



1 
10 
11 


0000000001 
000000001 
00000001 00 
0000001 000 


10 
10 1 
110 
111 


000001 0000 
00001 00000 
0001 000000 
001 0000000 


10 
10 1 
10 10 
10 11 


01 00000000 
1 000000000 
000 000000 
0000000000 


110 
110 1 
1110 

1111 


0000000000 

oooooooooo 

0000000000 

oooooooooo 



CMOS 

BCD-TO-DECIMAL DECODER 



CONNECTION DIAGRAM 
(all packages) 



Vdd 
1 


3 
1 


1 B C 
1 1 1 


D 
1 


A 


8 

_J_ 


16 


15 


14 13 12 


11 


10 


9 






SCL4028B 








1 


2 


3 4 5 


6 


7 


8 


4 


1 

2 


1 1 1 
7 9 


-T" 

5 


1 

6 


1 

Vss 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



.RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vqd - Vss 3 to 15 
Operating Temperature T/^ 



Vdc 



C, D, F, H Device 
E Device 



-55 to -H 25 OC 
-40 to +85 OC 



BLOCK DIAGfMMM 



8421 
BCD < 
Inputs 



3 8 
Binary- 
Inputs 



A "0" 




"1" 


o^4 


"2" 




B ■■3" 




"4" 








C "6" 




"S" 


-O 9 


D -g" 


O 5 


'dD = P'" 16 
Vss = Pin* 



Octat 

Decoded 

Outputs 



Decimal 
y Decoded 
Outputs 
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SCL4028B 



ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS ■ ' 



P/OMMETiR 


Vdd 
(Vdc) 


CONDITIONS 


Tl< 




+25°C 


Thigh' 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min, 


Max. 


QUIESCENT DEVICE 
CURRENT 


'dd 


5 
10 
15 


V|N=Vss or Vdd 
All valid input 
combinations 




5 
10 

20 




0.05 

0.1 

0.2 


5 
10 
20 




150 
300 
600 


/jAdc 



NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications". 
' Ti,om = -55°C for C, D, F, H device. 
- -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

^ This dtviee has been designed for balanced output drive current specifications. Consult Family Specifications. 



DYNAMIC CHARACTERISTICS (Cl =50pF,Ta =25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 


tpLH.tpHL 


5 




225 


450 


ns 




10 




100 


200 








15 




70 


140 




OUTPUT TRANSITION TIME 


^TLH-^THL 


5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 





M^, DRAIN VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 













1 
















»GS- 3 » 


dc- 






























\ 


Igs = 


-10 


Vic- 




y 






































/ 
































-15 V 


be 


























- 














1 



-5 




-10 






D 


-15 


i 


-20 


z 


-25 


o 
c 

SB 


-30 


3 

m 


-35 


Z 


-40 


> 


-45 


n 


-SO 





Typical P-Channel 
Source Current Characteristics 




n — I — r- 

-V™ = 15Vdc- 



= 10 Vdc ' 



= 5 Vdc 



Ta = 2S°C 



2 4 6 8 10 12 14 16 18 20 
Vn, DRMN VOLTAGE (Vdc) 



Typical N-Channel 
Sink Current Characteristics 



LOGIC DIAGRAM 
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SCL4028B 



APPLICATIONS INFORMATION 



CODE CONVERSION CIRCUIT 

The circuit shown here converts any 4-bit code to a decimal or hexadecimal code. 
The table shows a number of codes and the decimal or hexadecimal number in these 
codes which must be applied to the input terminals of the SCL4028B to select a 
particular output. For example: in order to get a "high" on output No. 8 the input 
must be either an 8 expressed in 4-Bit Binary code, a 15 expressed in 4-Bit Gray code, 
or a 5 expressed in Excess-3 code. 



SCL4028B 

0123456789 

llllllll" 
I 2 3 4 9 S 7 



1/6 SCL4069UB 

>n 



SCL4028B 

I 23456789 



69 10 1112131415 



16 OUTPUTS 



INPUT CODES 



OUTPUT NUMBER 



Code Conversion Chart 



B-BVr BINARY to 1-OF-64 ADPRESS DECODER 



\~ t B C 

SCL4028B 



ShNHIBIT 
(NO SEL£CTtONI 



13:: 



31 




Y Y 



5 



[ A 8 C 0~1 r*BC 0~i I A B C 1 I A B 

SCL4028B SCL4028B SCL4028B SCL4028B SCL4028B SCL4028B SCL4028B SCL4028B 

|oi2345CTa9j [o sj |o 9l 



V 



O I 234567 



-J K 

"r T 



23 



1 r 1 r T 



rrr 



rrr 



24- 



31 



40 47 



--63 



* 1/6SCL4069UB 



64 OUTPUTSISELECTEO OUTPUT IS HIGHl 
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SCL4029B 



FEATURES 

4 Binary or Decade Up/Down Counting 
BCD Outputs in Decade IMode 
Asynchronous Prmet Enable 
Internally Synchronous for High Speed 
Logic Edge<:iockad Design 
6MHz Counting Rate 9 lOVdc 
Carry Output for Cascading Stages 




♦ 
♦ 
♦ 
♦ 
♦ 
♦ 



DESCRIPTION 

The SCL4029B consists of a four-stage Binary 
or BCD Decade Up/Down Counter with provisions 
for lool<-ahead carry in both counting modes. The 
inputs consist of a single Clock, Carry-in (Clock 
Enable), Binary/Decade, Up/Down, Preset Enable, 
and four individual Jam signals. Four separate 
buffered Q signals and a Carry-out signal are 
provided as outputs. 

A high Preset Enable signal allows information 
on the Jam inputs to preset the counter to any 
state asynchronously with the Clock. A low on each 
Jam line, when the Preset/Enable signal is high, 
resets the counter to its zero count. The counter is 
advanced one count at the positive transition of the 
Clock when the Carry-in and Preset Enable signals 
are low. Advancement is inhibited when the Carry- 
in or Preset Enable signals are high. The Carry-out 
signal is normally high and goes low when the 
counter reaches its maximum count in the Up mode 
or the minimum count in the Down mode provided 
the Carry-in signal is low. The Carry-in signal in the 
low state can thus be considered a "Clock Enable". 
The Carry-in terminal must be connected to Vgs 
when not in use. 

Binary counting is accomplished when the 
Binary/Decade input is high; the counter counts in 
the Decade mode when the Binary/Decade input is 
low. The counter counts up when the Up/Down 
input is high, and Down when the Up/Down input 
is low. Multiple packages can be connected in either 
a parallel-clocking or a ripple-clocking arrangement. 
Parallel-clocking provides synchronous control and 
hence faster response from all counting outputs. 
Ripple-clocking allows for longer clock input rise 
and fall times. 

This counter finds primary use in up/down and 
difference counting and programmable frequency 
synthesizer applications. It is also useful in A/D 
and D/A conversion techniques and for magnitude 
and sign generation. 



CMOS PRESETTABLE 
UP/DOWN COUNTER 



GONNECTIDN DIAGRAM 
(all packages) 



Vdd 

1 


CL 
1 


Q3 J3 J2 
1 1 1 


Q2 
1 


U/D 

-L- 


B/D 
.J_ 


16 


15 


14 13 12 


11 


10 


9 






SCL4029B 








1 


2 


3 4 5 


6 


7 


8 


1 

PE 


1 

"4 


1 I 1 
J4 Jf CI 


1 


1 

CO 


nr 

vss 



Add suffix for padcage: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 
DC Supply Volta^ VpD-Vss 3 to 15 Vdc 
Operating Temperature T/^ 
C, D. F, H Device -55 to +125 ©C 

E Device -40 to +85 OC 



TRUTH TABLE 



CI 


U/D 


PE 


B/D 


Action 


1 


X 





X 


No Count 














Count Up (Decade) 





1 





1 


Count Up (Binary) 














Count Down (Decade) 











1 


Count Down (Binary) 


X 


X 


1 


X 


Preset 



X = Don't Care 



BLOCK DIAGRAM 



TOO— 

tso— 

4&- 

12 O— 
130— 



PE 


Qi 


cT 




B/D 


Q2 


U/D 




CL 


Q3 


Jl 




J2 


Q4 


J3 




J4 


CO 



Vdo - Pin 16 
Vss - ""In a 
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SCL4029B 



LOGIC DIAGRAM 




TIMING DIAGRAMS 



Binary Mode 



aOCK (CLl 

CMmr M 

ICL ENMLC 
UP/ DOWN 
BINARV/ 
DECAOE 



CARHYOUT 
COUNT 











































] — 
























































































h 




















h 


































































































































































































































































i 


















































r 




















































r 














































r 

.5 


1 5 


S 


7 ■ 


B 


9 


10 




'Z 


13 


14 


*— ? 

15 1 9 


8 


7 


6 


5 


4 


5 


2 











Decade Mode 
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SCL4029B 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS ' 



PARAMETER 


Vdd 

(Vdc) 


CONDITIONS 




+25°C 


Thigh' 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


'dd 






















CURRENT 




5 


V|N=VssorVDD 




5 




0.05 


5 




150 


/jAdc 






10 


All valid input 




10 




0.1 


10 




300 








15 


combinations 




20 




0.2 


20 




600 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications". 
' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 



DYNAMIC CHARACTERISTICS (Cl =50pF,Ta =25°C) 



PARAMETER 


Vdd 
(Vdc) 


Mil). 


Typ. 


Max. 


Units 


CLOCKED OPERATION 


PROPAGATION DELAY TIME 


tpLH. tpH [_ 












Clock to O 




5 


_ 


326 


650 


ns 






10 


_ 


125 


250 








15 


- 


100 


200 




Clock to Carry Out 




5 


_ 


375 


750 


ns 




10 


— 


150 


300 








15 




120 


240 




Carry I n' to Garry Out 




5 




175 


350 


ns 






10 




75 


150 








15 




55 


110 




OUTPUT TRANSITION TIME 


tTLH.tTHL 


5 




130 


260 


ns 






10 




65 


130 








15 




50 


100 




MINIMUM CLOCK PULSE WIDTH 


PWcL 


5 




170 


340 


ns 




10 




85 


170 








15 




70 


140 




MAXIMUM CLOCK FREQUENCY 


fcL 


5 


1.5 


3.0 




MHz 






10 


3.0 


6.0 










15 


4.0 


8.0 






MAXIMUM CLOCK RISE AND FALL TIME' 


trCL/ tfCL 


5 


15 






fis 






10 


15 












15 


15 








MINIMUM SETUP TIME 


Isetup 












Carry In 


5 




150 


300 


ns 






10 




65 


130 








15 




50 


100 




Up/Down, B/D 




5 




325 


650 


ns 






10 




115 


230 








15 




85 


170 




PRESET OPERATION 


PROPAGATION DELAY TIME 


tpLH. tPHL 


5 




360 


720 


ns 


Preset Enable to Q 


10 




140 


280 








15 




110 


220 




Preset Enable to Carry Out 




5 




410 


820 


ns 






10 




165 


330 








15 




130 


260 




MINIMUM PRESET ENABLE PULSE WIDTH 


PWpE 


5 




170 


340 


ns 




10 




85 


170 








15 




70 


140 




PRESET ENABLE REMOVAL TIME 




5 




325 


650 


ns 




10 




110 


220 








15 




90 


180 





' When units are cascaded, the maximum rise and fall times of the clock input should i3e equal to or 
less than the transition times of the data outputs driving data inputs, plus the propagation delay of 
the output driving stage for the output capacitive load. 
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SCL4029B 



Vk,, drain VOLTAQE (Vdc) 

-16 -14 -12 -10 -8 -6 -4 



















1 -1 

C UAp 




^ — 




























Vgs 


= -1 


1 Vdc 














































Vc 


s — ~ 


15 Vllc 




















































































- 


1 



-5 =- 

-10 ^ 
o 

-15 g 
-20 " 

-25 S 



i 25 
5^ 20 

i 15 

J 5 





























































































Vr, 


15 


Vdc 
































= 10 




















Vic' 
















1 






= ?!> 








— »GS — J 

1 1 1 






1 



2 



4 6 8 10 12 14 16 18 20 
Vds. drain voltage (Vdc) 



Typical P-Channel 
Source Current Characteristics 



Typical N-Channel 
Sink Current Characteristics 



APPLICATIONS INFORMATION 

CASCADING CONWECTiOWS 



PMALtEl. CLOCmwC 



1111 



U/O PE J| Jj J4 



. SCL4029B_ ^ 

C 0. 



artl CL Q| Q; 0} 



TTTT 



1111 



M CL 0| 4« 



U/D K J| 

SCL4029B_ 



B/D g 



tm 



RIPPLE CLOCKIIW 



nil 



U/D PE J, •'3 <>4 

_SCL4029B _ 

CI CO 
a/0 CL Q| Q; Q3 Q4 



TTTT 



nil 



B/O CL Q| Oz O3 B4 



Q| Qz O3 B4 

TTTT 



nil 



U/D « J, J3 J4 

^ SCL4029B_ 

CI CO 
■/P CL Qj ^a.^ "4 



KCADC 

The Up/OoMn control can be changed at any count The only mtricTion on changing 
lti« Up/Oown control is ihai ihe clock input lo the first counting stage must be "high". 



tm 



PROGRAMMABLE CASCADED FREQUENCY DIVIDER 



Clock (fir,) 




Open = Count BCD 
Closed = Count Binary 



1 I, 



C.I. 
Clock 
U/D 
B/D 



Q3 Q4 



M S D 

SCL4029B 



J4 



Resistofs ' tOkft 
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FEATURES 

4 Buffered Outputs 
4 Diode Protection on all Inputs 
♦ Fully "B"-Series Compatible 
4 Balanced Output Drive Current Specifications 
4 Pin Compatible witli 4070 types, MC14507, 
74CS6 



DESCRIPTION 

The SCL4030B contains four independent ex- 
clusive-OR gates integrated on a single monolithic 
silicon chip. Each exclusive-OR gate consists of 
five N-Channel and five P-Channel enhancement- 
mode transistors, plus output buffering devices. 



TRUTH TABLE 
(one of four gates) 



A 


B 


Y 











1 





1 





1 


1 


1 


1 






Where 1 = High Level 
O = Low Level 



LOGIC DIAGRAM 



SCL4030B 



CONNECTION DIAGRAM 
(all packages) 

Vqq 4B 4A 4Y 3Y 3B 3A 
I I I I I 



14 13 12 11 10 9 



n — I — \ — I — \ — I — r- 

1A 1B 1Y 2Y 2A 2B Vss 



Add suffix for package: 

C 14-pin Cerdip 

D 14-pin Ceramic 

E 14-pin Epoxy 

F 14-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 
DC Supply Voltage Vqd ' ^SS 3 to 15 Vdc 
Operating Temperature T/^ 
C, D, F, H Device -55 to +1 25 oc 

E Device -40 to +85 OQ 



Note: The SCL4030B is identical to the SCL4070B; 
the devices are fully interchangeable in all 
applications. 



SCHEMATIC DIAGRAM 
(one of four gates) 




FUNCTION DIAGRAM 



]b iv 



28 
3A B 
3B 



48 



Y = A« B 

Vdd =Pin 14 
Vss = Pin 7 
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ELECTRICAL CHARACTERISTICS 



SCL4030B 



STATIC CHARACTERISTICS 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 


Tlow' 


+25°C 


Thigh' 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


'dd 






















CURRENT 


5 


ViN=VssorVDD 




0.05 




0.0005 


0.05 




1.5 


liAdc 






10 


All valid input 




0.10 




0.001 


0.10 




3.0 








IS 


combinatfons 




0.20 




0.002 


0.20 




6.0 





NOTES: ' Remaining Static Electrical Characteristics are listiid under '%L40(X>B Series Family Specifications'. 
' Tlow = -55°C for C, D, F, H device. 

= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

^ This device has been designed for balanced output drive current speentetWK CoM^'FlMly SiMflisaitions. 



DYNAMIC CHARACTERISTICS (Cl = 50pF, Ta = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 


tpLH. tpHL 


5 




175 


350 


ns 






10 




70 


140 








15 




50 


100 




OUTPUT TRANSITION TIME 


tTLH.tTHL 


5 




100 


200 


ns 




10 




50 


100 








15 




40 


80 





Vk. drain VOLTABE (Vdc) 

-20 -18 -16 -14 -12 -10 -8-6-4 -2 




Typical P-Channel 
Source Current Characteristics 



50 

tr 45 

1 40 
- 35 
£ 30 
g 25 
^ 20 

i 1= 

= 10 
J 5 




















1 
















1 




IS « 


oc 




















































s = 1 


















Vo 


Vdc 
















































f 






= 5 


He 




























= CW M - 

1 


2 4 6 8 10 12 14 16 18 20 
Vn, mUM WLnSE (Vic) 



Typical N-Channel 
Sink Current Characteristics 



APPLICATIONS INFORMATION 
&BIT TWO'S COMPLEMENT AISDERi^BTfMCTOfl 



SCL4030B 




*l >! *t •! *S CsAt ■« 

-|c, SCL4008B q 

•MKI- (CMVr' 
IN) OUT) 

~1 1 1 1— 

• S| S3 S4 



'0* "ADD 

'I " -SUBTMCT 



A, ■, «2 B2 Aj A4 l4 

'1 SCL4008B 'o- 



~i — I — rn— 

«» S, »T 



»i-.t'»i...i*V.» 

a-UMT snainuiir ar 
a-non amwicBir aiTiMii am 



"»«?«•«• »4 »1 «I "l 



(osetetera 



-i» I 

■ 127 1 



», X, X, », K, K, X, 



Two's complement numben and their equivalent 
decimal values. 
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SCL4034AB 




FEATURES 

4 Bidirectional Parallel Data inputs 
^ Parallel or Serial Inputs/Parallel Outputs 
^ Asynchronous or Synchironous Parallel Data 
Loading 

4 Data Recirculation for Register Storage 
4 Parallel Enable on Data Lines for Bus 

Connection 
4 StetieOimMtoii' BiGto SMHKeiOVde 

DESCRIPTION 

The SCL4034AB is a Static Eight-Stage Parallel - 
or Serial-lnput/Parallel-Output Register, it can be 
used to: 

1. bidirectionally transfer parallel infornnation 
between two buses, 

2. convert serial data to parallel form and direct 
the parallel data to either of two buses, 

3. store (recirculate) parallel data, or 

4. accept parallel data from either of two buses 
and convert that data to serial form. 

Inputs that control the operations include a 
single phase Clock (CD, "A" Data Enable (AE), 
Asynchronous/Synchronous (A/S), "A" bus to 
"B" bus/"B" bus to "A" bus (A/B), and Parallel/ 
Serial (P/S). Data inputs include 16 bidirectional 
Parallel Data lines oif which the eight "A" Data 
lines are inputs (outputs) and the "B" Data lines 
are outputs (inputs) depending on the signal level 
on the A/B input. In addition, an input for Serial 
data is also provided. 

All roister stages ere D-type master/slave flip- 
flops with separate master and slave clock inputs 
generated internally to allow synchronous or asyn- 
chronous data transfer from master to slave. Isola- 
tion from external noise and the effects of loading 
is provided by output buffering. 

Useful applications for this device include 
pseudo-random code generation, sample-and-hold 
register, frequency and phase fiom^r^tOirs, addfep, 
or buffer register, and serial/paraliel input/output 
conversion. 



CMOS 8-BIT 
UNIVERSAL BUS REGISTER 



CONNECTION DIAGRAM 
(an packages) 

VddAs A7 Ae A5 A4 A3 A2 Ai CL P/S A/S 



24 


23 


22 


21 


20 19 18 17 
SCL4034AB 


16 


15 


14 


13 


1 


2 


3 


4 


5 6 7 8 


9 


10 


11 


12 



I I I I I I I I I I I I 
Bg B7 Be B5 84 83 82 Bi AE SD A/B Vss 



Add suffix for package: 

D 24-pln Ceramic 
E 24-pin Epoxy 
H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vqd " ^SS 3 to 15 
Operating Temperature T/\ 



D, H Device 
E Device 



-55 to +125 
-40 to +85 



Vdc 

oc 
OC 



BLOCK DIAGRAM 



Serial Data 
Input 



A Enable 

A/B — 

Parallal/Svrial P/S — 
Aayn^yn A/S 
Clock 



Control 
Logic 



Data 

Ai A2 A3 A4 A5 Ag A7 As 



m 









1 

8 Bit Register 

1 








1 


t 

B2 


( 

83 


t ) t 

84 B5 8g 


t 

B7 


1 
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seym^m 



OPERATING INFORMATION 



The SCL4034AB is composed of eight register 
cells connected in cascade with additional control 
logic. Each register cell is composed of one "D' 
master-slave flip-flop with separate internal clocks, 
and two data transfer gates allowing the data to be 
transferred bidirectionally from bus A to bus B and 
from bus B to bus A, and to be memorized. Besides 
the single phase clock and the serial data Inputs, 
the control logic provides four other features: 

A Enable Input — When high, this input enables 
the bus A data lines. 

A/B Input (Data A or B) — This input controls 
the direction of data flow: when high, the data 



flows from bus A to bus B; when low, the data 
flows from bus B to bus A. 

P/S Input (Parallel/Serial) — This input controls 
the data input mode (Parallel or Serial). When high, 
the data is transferred to the register in a parallel 
asynchronous mode or a parallel synchronous mode 
(positive clock transition). When low, the data is 
entered into the register in a serial synchronous 
mode (positive clock transition). 

A/S Input (Asynchronous/Synchronous to the 
Clock) — When this input is high, the data is trans- 
ferred independently from the clock rate; when 
low, the clock is enabled and the data is transferred 
synchronously. 



Truth Table for Register Input-Levels and the Resulting Operation 
(L = Low Level, H =^ High, X = Don't Cam) 



TIMING DIAGRAM 



"A" Eublt 


P/S 


A/B 


A/S 


Opsration* 


L 


L 


L 


X 


Serial Mode; Synch. Serial Data Input, "A" Parallet Data Outputs DiHibM 


L 


L 


H 


X 


Serial Mode; Synch. Serial Data Input. "B" Parallel Data Output 


L 


H 


L 


L 


PmlM Modt: "B" Synch. PwntM Omm Inputs. "A" PwilM Dpti OuHpuH Dinbtod 


L 


H 


L 


H 


PwalM Mode; "B" Async^. ParalM Oita Inputs, "A" Mallei Dm Outputs Disabled 


L 


H 


H 


L 


Parallel Uodu; "A" Parallel Data Inputs Disablad,"B" Parallel Data Outputs. Synch Data 
Recirculation 


L 


H 


H 


H 


ParalM Mode; "A" ParalM DaU Inputs Disabled, "B" ParalM Data Outputs, Aiynch 
Oau n«circulation 


H 


L 


L 


X 


Serial Mode; Synch. Serial Data Input. "A" Partf M Data Output 


H 


L 


H 


X 


Serial Mode; Synch. Serial Data tnput. "B" Parallel Data Output 


H 


H 


L 


L 


Parallel Mode; "B" Synch. Parallel Data Input. "A" Parallel Data Output 


H 


H 


L 


H 


Parallel Mode, "B" Asynch Parallel Data Inpo:, "A" Parallel Data Output 


H 


H 


H 


L 


Parallel Mode. "A" Svnch Parallel Data Input, "B" Parallel Data Output 


H 


H 


H 


H 


Parallel Mode. "A ' AsYrK:h. Parallel Data Input, "B" Parallel Data Output 



Output! 



ctangt at p«ni«a traniMion Si dock in tiM aacW madt and Hkin till AA comrat iup^ 



LOGIC DIAGRAM 



CLOCK rm-rLTLru-LTLrij-LrLrLrLrLrxr 






PARAMETER 


Vnn 
(Vdc) 


CONDITIONS 




+Zb"C 


'HIGH" 


Uniu 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
CURRENT 


'dd 


5 
10 
15 


ViN=Vss or Vdd 
All valid inputs 
combiratiorvs 




5 
10 
20 




0.05 

0.1 

0.2 


5 
10 

20 




150 
300 
600 


/iAdc 


OUTPUT HIGH {SOURCE) 
CURRENT 
D, H device 

E device 


'oh 


5 
10 
15 


VoH=4.6V 
VoH=9.5V 
VoH -13.5V 
V|N =Vss or Vdd 


-0.05 
-0.16 
-0.5 


- 


-0.04 
-0.1 26 
-0.4 


-0.08 
-0.25 
-1.0 


- 


-0.028 

-0.88 

-0.28 




mAdc 


5 
10 
1 5 


VoH=4.6V 
VoH=9-5V 
VoH=13.5V 
ViN=VssorVpp 


-0X48 

-0.15 

-0.48 




-0.04 
-0.1 2E 
-0.4 


-0.08 
-0.25 
-1.0 




-0.032 

-0.10 

-0.32 




mAdc 


OUTPUT LOW (SINK) 
CURRENT 
D, H device 

Edeviee 


loL 


5 
10 
1 5 


Vol =0.4 V 
VoL=0.5V 
VoL = 1 -SV 
V|N=Vss or Vdd 


0.125 

0.31 

1.44 


- 


0.1 

0.25 

1.15 


0.2 
0.5 
2.5 


- 


0.07 

0.175 

0.81 


- 


mAdc 


5 
10 
1 5 


VoL=0.4V 
VoL=0.5V 
Vol = 

V|N=Vss or Vdd 


0.125 

0.30 

1.37 




0.1 

0.25 

1.15 


0.2 
0.5 
2.5 


: 


0.08 
0.20 
0.93 


- 


mAdc 


3 STATE OUTPUT LEAKAGE 
CURRENT 


Izu 


15 






±0.1 




±1 


±0.1 




±1.0 


MAdc 



NOTES: ' Remaining Static Electrical Oiaracteri^ics are listed under *SCL4(M0B Series Family S p ec i f iu at io ns". 

^ Tlow = -55°C for D, H device. 
= -40°C for E device. 
Thigh = +125°C for D, H device. 
5?*.86°C for Edeviee. 



DYNikMIC CHARACTERISTICS (Cl =50pF,Ta = aS'C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 


tpLH- ^PHL 


5 




600 


1200 


ns 






10 




240 


480 








15 




200 


400 




OUTPUT TRANSITION TIME 


tTLH.tTHL 


5 




300 


600 


ns 






10 




120 


240 








15 




100 


200 




MINIMUM CLOCK PULSE WIDTH 


PWcL 


5 




200 


400 


ns 




10 




100 


200 








15 




80 


160 




MAXIMUM CLOCK FREQUENCY 




5 


1.25 


2.5 




MHz 




10 


2.5 


5.0 










15 


3.0 


6.0 






MAXIMUM CLOCK RISE AND FALL TIME' 


ttCL.tfCL 


5 


15 






MS 




10 


15 










15 


5 








MINIMUM HIGH-LEVEL PULSE WIDTH 














AE, P/S, A/S Inputs 


PWae, 


5 




240 


480 


ns 




PWp/s. 


10 




100 


200 






PWa« 


15 




80 


160 




MINIMUM SETUP TIME 














A, B, Serial Inputs 




5 




250 


500 


ns 






10 




100 


200 








15 




80 


160 





' When units are cascaded, the maximum rise and fall times of the clock input should be equal to or 
less than the transition times of the data outputs driving data inputs, plus the propagation delay of 
the output driving stage for the output capacitive load! 



130 



APPLICATIONS INFORMATION 



SCL«(}34AB 



A.'B 
A/S 



•A" EMABLEV 







S. * 
A/B 


PARALLEL 
DATA 


A/S 
CL « 


PARALLEL 
DATA 




— \ 



A/B>. 



AE \ 




SJ 'A 


PARALLEL 




DATA 


A/B 




A/S 




cl' 


rPARALLEL 


DATA 


P/S' 





' DATA 



SI "A" PARALt El 
DATA 

A/8 



16-Bit parallel in/parallel out, parallel In/serial out, 
sarial in/parallel out, serial in/serial out regteter. 



16-Blt Serial in/gated parallel out register 



SERIAL, 
DATA ' 



CLOCK) 



i i ^ i i i i ^ 



AE 
SI 

A/B 
A/S 



-A PARALLEL DATA- 



SCL4034AB 



SCL40teAe 




SCL4016AB 



-N STAGE SELECTION 



N-stage shift register with fixed serial output line. 

SAMPLE/HOLD ) 



SERIAL DATA )- 



A/S >- 
CLOCK >- 



AE 1 

SI 
A/B 

A/S 
CL 

P/S 1 



1 1 M 1 1 1 1 



"A" PARALLEL DATA • 



SCL4034AB 



-'B" PARALLEL DATA - 



P/S >- 



I 1 I I I I I I 

TO DISPLAY, ETC. 

Sample and hold register — serial/paralljsl in parallel out. 






D 

i^A 1 T T T T T 


A/B 
^ A/S 

CL 
P/S 1 

i I : 


- J 1 1 1 1 1 
—A DATA— 8 

— B DATA— 8 



TIMING DIAGRAM 

'I TriririririjnrTriJ~irTrirT~iJ~ 

'2 u — inn — irTr~inrir~irinriiinnr 

CLOCK ijnjifLTTiinMnjiruwwiJWYinji^ 

P/S 
OUTPUTf 



iJLJiJTJ~LrLrLri_n 

^ f, . fg» . 



• WHEN l|-tj,t, is PKOPORTIOMAL TO THE PHASE OF )| WITH RESPEeT TO I2 



Frequency and |!h)»R comparator 



1^1 



SCL4034AB 



APPLICATIONS INFORMATION (Continued) 



SHIFT LEFT OUTPUT 



"A"^NABLE 



SHIFT 
RIGHT 



SHIFT 

RIGHT 
INPUT 




A/S 
PARALLEL 
ENTRY 



AE I 

SI 

P/S 

A/S 

CI 
A/B 1 



»-"A" PARALLEL DATA4 

mm 



- "A" PARALLEL DATA. 



SI 

P/S 

AS 

CI 
A/B I 



*t Ha A PARALLEL DATA » 8 



PS 
AS 



B PARALLEL DATA »| 

MMMH 



A/B '■ 



V III 



IIFT RIGHT 
OUTPUT 



*£ PARALLEL DATAM 

I 

/S ' mttA 



A/B 



1^ B PARALLEL DATA ^ 8 



A "High" ("Low") on the Shtft Left/Shift Riflht 
input allows serial data on the Shift Left Input 
(Shift Right Input) to enter the register on the 

positive transition of the clock signal. A "high" on 
a "A" Enable Input disables the "A" parallel data 
lines on Reg. 1 and 2 and enables the "A" data 
lines on register 3 and 4 and allows parallel data 
into registers 1 and 2, Other logic schemes may be 



used in place of registers 3 and 4 for parallel load- 
ing. 

When parallel inputs are not used Reg. 3 and 4 and 
associated logic arf riot required. 



'Shift Left input must be disabled during parallel 

entry. 



Shift right/shift left with parallel inputs 



MEMORY 
UNIT 



P/S 


AE 


















4 


I 


W REG 


s 


6 




* 










7 




;i 







"luJ 



PERIPHERAL 
UNIT 



♦ iff 



V REG 



BUS LINES 
(SINGLE) 



DOUBLE-BUS SYSTEM (ENABLE INPUTS ON BOTH SIDES) 



X 111 

REG 



MM 
♦ « * * 



X 121 
REG 



TO 2nd 

BUS 
SYSTEM 



I 



ARITHMETIC 
UNIT 



1 

*'SCL4034AB 



The "A" enable (AE) and A/B signals control all combinations 
of transfer between the registers and bus systems. 



Sinttar and doiible-lM» sysMems 



1^ 



SCL4035B 




CMOS 4-BIT PARALLEL-IN/ 
PARALLEL-OUT SHIFT REGISTER 



FEATURES 

4 4-Stage Clocked Serial-Shift Operation 
4 Synchronous Parallel Loading of All 
4 J-K Serial Inputs to First Stage 
4 Asynchronous Trin/CQmRlemnM@atiti)Ol<¥f all 

Outputs 
♦ Asynchronous Reset 
4 Static Operation - DC to 6MHz @ lOVdc 
4 Balaiica^ Output Drive Current Spti^if igstiMis . 

DESCRIPTION 

The SCL4035B is a Four-Stage Clocked Serial 
Register having provisions for synchronous parallel 
inputs to each stage and serial inputs to the first 
stage via JK logic. Register stages 2, 3, and 4 are 
coupled in a serial "D" flip-flop configuration when 
the register is in the serial mode (Parallel/Serial 
control low). 

Parallel entry via the "D" line of each register 
stage is permitted only when the Parallel/Serial 
control is high. In the parallel or serial mode in- 
formation is transferred on positive Clock trans- 
itions. 

When the True/Complement control is high, the 
true contents of the register are available at the 
output terminals. When the True/Complement con- 
trol is low, the outputs are the complements of the 
data in the register. The True/Complement control 
functions asynchronously with respect to the Clock 
signal. 

JK input logic is provided on the first stage 
serial input to minimize logic requirements, partic- 
ularly in counting and sequence-generation appli- 
cations. With JK inputs connected together, the 
first stage becomes a "D" flip-flop. An asynchron- 
ous common Reset is also provided. 

This device may be used for shift-right/shift-left 
registers, parallel-to-serial/serial-to-parallel conver- 
sion, sequence generation, up/down Johnson or 
ring counters, pseudo-random code generation, 
frequency and phase comparators, and sample-and- 
hold registers. 

TRUTH TABLE 



CL 


tn.| (Inputs) 


tn (Outputs) 


J 


K 


R 


Qn-1 


Qn 







X 













1 


X 








1 




X 








1 





J~ 


1 








Qn-1 


Qn-i Toggle Mode 


-T 


X 


1 





1 


1 


"V 


X 


X 





Qn-1 


Qn-l 


X 


X 


X 


1 


X 


Q 



CONNECTION DIAGRAM 
(all packages) 



Vdd 

1 


Q2 
1 


Q3 


Q4 PI-4 
1 1 


PI-3 PI-2 PI-1 
1 1 1 


16 


15 


14 


13 12 


11 10 9 








SCL4035B 




1 


2 


3 


4 5 


6 7 8 




T" 

T/C 


-r 

1? 


I 1 
J R 


1 1 1 
CL P/S Vss 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-ijin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 
DC Supply Voltage Vdd " Vss 3 to 1 5 

Operating Temperature^ "X 



Vdc 



C, D, F, H Device 
E Device 



-55 to -H 25 OC 
-40 to +85 OC 



BLOCK DIAGRAM 



11c 
12 c 



PI-1 






PI-2 


Q1 


01 


PI-3 






PI-4 


Q2 


OIB 


P/S 






J 


Q3 


014 


K 






Clock 


Q4 


013 


T/C R 







50- 



Vdd - Kin It 
Vgs = Pin 8 



Don't Care 
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SCL4035B 



ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS ' ' 



PARiKMETirt 


Vdd 
(Vdc) 


CONOtTIONS 




+25°C 


Thigh' 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


Idd 






















CURRENT 




5 


ViN=Vss or Vdd 




5 




0.05 


5 




150 


/jAdc 






10 


All valid Input 




10 




0.1 


10 




300 








15 


combinations 




2i 




0.2 


20 




600 





NOTES: * Rennaining Static Electrical Characteristics are listed under^MQO@@'Me!i'fiOTllf 8^W#f<festiO^^^^^ 
' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 

= + Effi°C for E device. ^ • „. 

' This device has been designed for balanced output drive cufrirft sp^fmrfoiisj CiofsKflf PaWifly Specifications. 



DYNAMIC CHARACTERISTICS (Cj. = 50pF, Ta = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


CLOCKED OPERATION 


PROPAGATION DELAY TIME 














From Clock Input 


tpLH/tPHL 


5 




300 


600 


ns 






10 




125 


250 








15 




95 


190 




From T/C Input 


tpLH. tpHL 


5 


- 


150 


300 


ns 






10 




60 


120 








15 




45 


90 




OUTPUT TBANSlTlOISl TIME 


tTU«>*THL 


5 




100 


200 


ns 




10 




50 


100 








15 




40 


80 




MINIMUM CLOCK PULSE WIDTH 


PWcL 


5 




165 


330 


ns 




10 




80 


160 








15 




60 


120 




MAXIMUM CLOCK FREQUEWGY 




5 


1.5 


3.0 




MHz 




10 


3.0 


6.0 










15 


4.0 


8.0 






MAXIMUM CLOCK RISE & FALL TIME' 


trCL. tfCL 


5 


15 






MS 






10 


10 










15 


8 








MINIMUM SETUP TIME 














J, K Inputs 


tsetup 


5 




250 


500 


ns 




10 




100 


200 








15 




80 


160 




P/S, Parallel InpiMs 


^sBtup 


5 




175 


350 


ns 






10 




75 


150 








15 




60 


120 




MINIMUM HOLD TIME 














J, K inputs 


'hold 


5 




-25 


25 


ns 






10 




-10 


10 








15 




- 5 


5 




P/S, Parallel Inpute 


thold 


5 




-25 


25 


ns 






10 




-10 


10 








15 




- 5 


5 




RESET OPERATION 


PROPAGATION DELAY TIME 


tPHL 


5 




300 


600 


ns 




10 




125 


250 








15 




95 


190 




M1NIIVIUM RESET PULSE WIDTH 


PWr 


5 




200 


400 


ns 






10 


• 


85 


170 








15 




65 


130 





' When units are cascaded, the maximum rise and fall times of the cSlbCic input should lie equal to or 
less than the transition times of the data outputs drivifl( data inputs, pirn the propagation delay of 
' the output driving stage for the output capacitive load. 
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SCL4035B 



V ,. DRAIN VOLTAGE (Vdc) 

-20 -io -IG -i4 -i^ -10 -8 -6 -4 















1 














■ r.s 


— a • 




— \ 














-10 
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'cs = 


Vdc 










































































-15 \ 


dc 
















>s ~" 










= 2S 


°c- 



















-5 o- 

-10 ' 
a 

-15 g 

-20 * 
n 

-25 = 
-30 S 

-36 " 

-40 I 

-45 1 
-50 



Typical P-Channel 
Source Current Characteristics 
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I 40 

- 35 

S 30 

= 25 

^ 20 

i 15 
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GS ~ 


15 V 


dc ~ 
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/ 




Vos = 1 


Vdc 
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= 5 


Ifdc 








= 25 


- c - 






1 1 









2 4 6 8 10 12 14 16 18 20 
Vk, DRAM VOLTAGE (Vdc) 



Typical N-Cliannel 
Sink Current Charaeterlstics 



LOGIC DIAGRAM--' 




APPLICATIONS INf OFIMmJlON 



BIGMT 
SHIFT 
INPUT 



CLOCK — 
TfHIC/COMPLT- 
KSET— 



iftO— ' 

\TPvr 



LEFT 
SMFT 

ou — 







"H 


,a| ' 


pi-i 

P/S 


PI-2 


PI- 3 


PI- 4 




J 










K 










CL 










T/C 










R 


Q2 


03 


04 




_J. 









thuc/cohp. conthol 



O RIGHT 
SMFT 

PI TRUE NmiC OUTPUT 
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SCL4040AB 



FEATURES 

4 12 Fully Static Stages 

4 All 12 Buffered Outputs Available 

4 Common Reset Line 

8MHz Counting Rate @ lOVdc 
All Inputs Buffered 




♦ 
♦ 



DESCRIPTION 

The SCL4040AB consists of 1 2-ripple-carry 
binary counter stages with appropriate input buffers 
and reset circuitry. Tlie counter is reset to its "all 
O's" state by a high level on the Reset input. The 
counter is advanced one count on the negative- 
going transition of each input pulse. Isolation 
from external noise and the effects of loads is pro- 
vided by output buffering. 

Applications include time delay circuits, counter 
controls, and frequency dividers. 



TRUTH T 



Clock 


Reset 


Output State 







No Change 







Advance to next 
stats 


X 


1 


All Outputs are low 



CMOS 

12-STAGE BINARY COUNTER 



CONNECTION DIAGRAM 
(all packages) 



VDD Q1 1 
1 i 


Q10 Q8 Q4 R 
1 1 1 1 


CL 
1 


Q1 
1 


16 15 


14 13 12 11 


10 


9 




SCL4040AB 






1 2 


3 4 5 6 


7 


8 


1 1 
Q12 Q6 


1 I 1 1 
Q5 a? Q4 Q3 


1 

Q2 


nr 

vss 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 
DC Supply Voltage Vqd " Vss 3 to 15 Vdc 
Operating Temperature T/\ 



Don't Care 



C, D, F, H Device 
E Device- 



-55 to +125 
-40 to +85 



oc 
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ELECTRICAL CHARACTERISTICS 



SCL4040AB 



STATIC CHARACTERISTICS ' 



PARAMETER 


Vdd 


CONDITIONS 


Tlow^ 


+25°C 


Thigh ^ 


Units 


(Vdc) 


Min. 


Max. 


IMin. 


Typ. 


IVIax. 


Min. 


Max. 


QUIESCENT DEVICE 
CURRENT 


'dd 


5 
10 
15 


V|N=Vss 01 Vdd 
All valid input 
combinations 


- 


5 
10 
15 


- 


0.05 

0.1 

0.2 


5 
10 
20 


- 


150 
300 
600 


/iAdc 


OUTPUT HIGH (SOURCE) 
CURRENT 
C, D. F, H device 


'oh 


5 
10 
15 


VoH=4.6V 

VoH=9.5V 
VoH = 13.5V 
ViN=Vss or Vdd 


-0.15 

-0.37 
-1.25 


- 


-0.12 

-0.3 

-1.0 


-0.5 

-1.15 

-4.5 


- 


-0.08 
-0.21 
-0.69 


- 


mAdc 


E device 




5 
10 
15 


VoH=4.6V 

"OH ^-J V 

VoH = 13.5V 
V|N=Vss or Vdd 


-0.14 
-0.35 
-1.2 


- 


-0.12 

-0.3 

-1.0 


-0.5 

-1.15 

-4.5 


- 


-0.10 

-0.25 
-0.85 


- 


mAdc 


OUTPUT LOW (SINK! 
CURRENT 
C, 0, F, H device 


'oL 


5 
10 

15 


VoL=0.4V 
VoL=0.5V 
VoL=1.5V 

V|N=VssOrVDD 


0.15 
0.37 
1.25 




0.12 

0.3 

1.0 


0.5 
1.0 

5.8 




0.08 
0.21 
0.69 




mAdc 


E device 




5 
10 
15 


VoL=0.4V 
VoL=0.5V 
VoL=1-5V 
ViN=VssorVDD 


0.14 
0.35 
1.2 




0.12 

0.3 

1.0 


0.5 
1.0 
5.8 




0.10 
0.25 
0.85 




mAdc 



NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Farhily Specifications'. 
' Tlow = -55°C for C, D, F, H device. 

= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 

= + 85°C for E device. 



DYNAMIC CHARACTERISTICS (Cl = 5 



PARAMETER 


Vdd 

(Vdc) 


Min. 


Typ. 


Max. 


Units 


CLOCKED OPERATION 


PROPAGATtON DELAY TIIME 














aocfc to Ql 


tpLH.tpHL 


5 




200 


400 


ns 






10 




100 


200 








15 




80 


160 




Qi to Q, +1 


tpLH. tPHL 


5 




150 


300 


ns 






10 




75 


150 








15 




60 


120 




OUTPUT TRANSITION TIME 


txLH.tTHL 


5 




180 


360 


ns 






10 




90 


180 








15 




65 


130 




MINIMUM CLOCK PULSE WIDTH 


PWcL 


5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 




MAXIMUM CLOCK FREQUENCY 


fcL 


5 


2.0 


4.0 




MHz 






10 


4.0 


8.0 










15 


5.0 


10.0 






MAXIMUM CLOCK RISE AND FALL TIME 


trCL'l^fCL 


5 


15 






fis 






10 


15 










15 


5 








RESET OPERATION 


PROPAGATION DELAY TIME 


tpHL 


5 




300 


600 


ns 






10 




150 


300 








15 




120 


240 




MINIMUM RESET PULSE WIDTH 


PWr 


5 




150 


300 


ns 






10 




75 


150 








15 




60 


120 




RESET REMOVAL TIME 




5 




250 


500 


ns 






10 




125 


250 








15 




100 


200 
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SCL4040:M3 



V„s. DRAIN VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 
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Vdc 
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-5 - 

-10 o 
-15 g 
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Typical P-Channel 
Source Current Characteristics 
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^ 2 

























































15 V 
















V 


dc 
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— »GS — «* 

1 1 I 






1 



Q 2 4 6 8 10 12 14 16 18 20 
V» DRAM V0LTA8E (VHe) 



Typical N-Channel 
Sink Current Characteristics 



TIIVIING DIAGRAM 



1 2 4 8 16 32 64 128 256 512 1024 2048 4096 

ctock u-LrLTLr u~ "i_r ~Lr ~i_r "i_r ~Lr ~i_r ~Lr u" "i_r ~i_ 




TYPICAL COUNTER STAGE 



SCL4041UB 




FEATURES 

^ Both True and Complement Outputs Available 

Simultaneously 
4 High Source and Sink Current 
4 Diode Protaction on All Inputs 



CMOS QUAD 
TRUE/COMPLEMENT BUFFER 



DESCRIPTION 

The SCL4041UB Quad True/Complement Buf- 
fer is a monolithic integrated circuit constructed 
with P-Channel and N-Channel enhancement-mode 
devices. The outputs have low resistance and are 
capable of sinking or sourcing high currents for use 
in driver applications where high noise immunity 
and low power dissipation are required. 

This device is useful as a line-driver, CMOS-to- 
TTL driver, low-power resistor-network driver for 
A/D and D/A conversion, display and clock drivers. 



CONNECTION DIAGRAM 
(alii 



Vdd 

1 


4A 

_L_ 


4W 4Y 3A 
1 1 1 


3W 
_l_ 


3Y 


14 


13 


12 11 10 


9 


8 






SCL4041UB 






1 


2 


3 4 5 


6 


7 


1 

1Y 


1 

1W 


1 1 1 
1A 2Y 2W 


1 

2A 


1 

Vss 



Add suffix for package: 

C 14-pin Cerdip 

D 14-pin Ceramic 

E 14-pin Epoxy 

F 14-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 
DC Supply Voltage Vqd - Vgs 3 to 1 5 
Operating Temperature T;^ 



C, D, F, H Device 
E Device 



-55 to +125 
•40 to +85 



Vdc 
oc 



SCHEMATIC DIAGRAM 
(one of four buffers) 



LOGIC DIAGRAM 



INPUT o 




- TRUE 
OUTPUT 

Y 



COMPLEMENT 
OUTPUT 
W 
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SCL4041UB 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS ' 



PARAMETER 


Vdd 


CONDITIONS 




+25°C 




Units 


(Vdc) 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
CURRENT 


'dd 


5 
10 
15 


ViN'VssorVoD 
All valid input 
combinations 




1.0 
2.0 
4.0 




0.005 

0.01 

0.02 


1.0 
2.0 
4.0 




30 
60 

120 


^dc 


MINIMUM INPUT HIGH 
VOLTAGE 
Non-Inverting Outputs 




5 
10 
15 


VoH=4.5V 
VoH=9-0V 
VoH=13.5V 

hoi <i/^ 


- 


3£ 
7.0 
11.0 


- 


2,75 

5.5 

8.25 


3.5 
7.0 
11.0 


- 


3.5 
7.0 
11.0 


Vdc 


Inverting Outputs 




5 
10 
15 


V Q |_ U.iJ V 

VoL=1.0V 
Vo, =1.5V 

hoi -eiM 


- 


4.0 
8.0 
12.0 


- 


2.75 

5.5 

8.25 


4.0 
8.0 
12.0 


- 


4.0 
8.0 
12.0 


Vdc 


MAXIMUM INPUT LOW 
VOLTAGE 
Non-Inverting Outputs 


V,L 


5 
10 
15 


VoL=0.5V 
VoL = 1.0V 
VoL = 1.5V 
|lo| <ima 


1.5 
3.0 
4.0 


- 


1.5 
3.0 
4.0 


2.25 

4.5 

6.75 


- 


1.5 
3.0 
4.0 


- 


Vdc 


Inverting Outputs 




5 
1 
15 


VoH=4.5V 
\/„ -Q n\/ 

VoH=13.5V 
|lo| <1mA 


1.0 
2.0 

3,0 


- 


1.0 

2.0 

3.0 


2.25 
4.5 

6.75 


- 


1.0 

2,0 

3,0 


- 


Vdc 


OUTPUT HIGH (SOURCE) 
CURRENT 
C, D, F, H device: 

Npn-liiverting Outputs 


'oh 


5 
10 
15 


VoH=4.6V 
VoH=9.5V 
VoH=13.5V 


-1.7 
-5.0 
-16 


- 


-1.4 
-4.0 
-13 


-2.8 
-8.0 
-26 


- 


-1.0 
-2.8 

-9 


- 


mAdc 


Inverting Outputs 




5 
10 
15 


VoH=4.6V 
VoH=9.5V 
VoM=13.5V 


-0.7S 
-2.2 
-8 




-0.6 
-1.8 
-6 5 


-1.0 
-3.6 
-13 


_ 


-0.42 

-1.3 

-4.5 


- 


mAdc 


E device: 

Non-Inverting Outputs 


'oh 


5 
10 
15 


VoH=4.6V 
VoH=9.5V 
VoH=13.5V 
V,n=Vdd 


-1.6 
-4.8 
-15 


- 


-1.4 

-4.0 
-13 


-2.8 
-8.0 
-26 


- 


-1.2 
-3.2 
-11 


- 


mAdc 


Inverting Outputs 




5 
1 
15 


VoH=4.6V 
VoH=13.5V 

V,N=Vss 


-0.72 

-2.1 

-7.5 


- 


-0.6 
-1.8 
-6.5 


-1.0 
-3.6 
-13 


- 


-0.48 

-1.5 

-5.5 


- 


mAdc 


OUTPUT LOW (SINK) 
CURRENT 
C, D, F, H device: 

Non-Inverting Outputs 


loL 


5 
10 
15 


VoL=0.4V 
VoL=0.5V 
VoL=1.5V 


2.0 
6.2 
23 


- 


1.6 
5.0 
18.5 


3.2 
10 
38 


- 


1.1 
3.5 
13 


- 


mAdc 


Inverting Outputs 




5 
10 
15 


VoL=0.4V 
VoL=0.5V 
VoL=1.5V 
Vin=Vdd 


1.0 
2.5 

1 1 


- 


0.8 
2.0 
8.5 


1.3 
4.0 
1 7 


- 


0.56 

1.4 

5.8 


- 


mAdc 


E device: 

Non- i nverting Outputs 


loL 


5 
10 
15 


VoL=0.4V 
VoL=0.5V 
VoL=1.5V 
V,N=-Vss 


1.9 
6.0 
22 




1.6 
5.0 
18.5 


3.2 
10 
38 




1.3 
4.0 
15 




mAdc 


Inverting Outputs 




5 
10 
15 


VoL=0.4V 
Vol =0.5 V 
VoL=1.5V 

V|N=VoD 


0.96 
2.4 
10 




0.8 
2.0 
8.5 


1.3 
4.0 
17 




0.64 
1.6 

7 




mAdc 



NOTES: * Remaining Static Electrical Characteristics are listed under *SCL4(XnB Series Family Specifications'. 

' Tlow = -55°C for C, D, F, H device. 
= -40''C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 8S°C for E device. 
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SCL4041UB 



ELECTRICAL CHARACTERISTICS (Continued) 



DYNAMIC CHARACTERISTICS (Cl = 50pF, = 25°C) 



PARAMETER 


(Vde) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 














Non-Inverting Outputs 




5 




90 


180 


ns 






10 




55 


110 








15 




45 


90 




Inverting Outputs 




5 




90 


180 


ns 




10 




45 


90 








16 




35 


70 




OUTPUT TRANSITION TIME 














Non-inverting Outputs 


tTLH.tTHL 


5 




35 


70 


ns 






10 




20 


40 








15 




15 


30 




Inverting Outputs 


tTLH.tTHL 


5 




40 


80 


ns 






10 




23 


45 








15 




16 


32 




INPUT CAPACITANCE 


C|N 






10 


15 





NON^INVERTING (TRUE) OUTPUT 



Vc8, DRAIN VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 











1 1 1 














» 


s — 


Q va 


g — 












































n 










-10 


VriR 








































r 


























_Vas = 


-15 


Vdc 










= ?5 


r 


1 1 












1 



-10 
-20 
•30 
-40 
-50 
-60 
-70 
-80 
-90 
-100 



Typical P-Channel 
Source Current Characteristics 
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Typical N-Channel 
Sink Current Characteristics 



INVERTING (COMPLEMENT) OUTPUT 



V„. DRAIN VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 
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Typical P-Channel 
Source Current Characteristics 
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Typical N-Channel 
Sink Current Gharaeteristics 



SCL4041UB 



i*0 



g 10 



~~\ I 1 T" 

AMBIENT TEMPERATURE 
(Ti)'25'C 




» 80 30 « ao « TO 8! 90 

LOW CAPWnANCE ICt)-PF 



Typical transition tims vt. C|.-true output, 



t 20 

K lO 



T 1 1 1 

AMBCNT TEMPERATURE 
ITj) ■ 




LOa CAMCITANCE {q.l-l>f 



Typical transition time vs. C|,- 
cornplsment output. 



I" 
f 



J 40 




B » 30 40 W 60 TO 30 iO 

LOAD CAPACITANCE (Cl)-PF 



— I 1 1 T" 

ANOENT TEMPERATURE 

(Tj) = ^s^c 




16 So S5 45 53 65 TO ao 90 

LOAD CAMCITANCE (CL)-Pf 



Typical propagation delay time vs. C|,-true output. 



Typical propagation delay time vs. 
C|_-complement output. 



APPLICATIONS INFORMATION 



r 



Low Power D/A Converter 




CLOCK 
RESET , 



-SCL4040AB 

12 STAGE BINARY CTR 
2« 25 2' 28 23 2" 2" 2l2 



L ^ S£ jj^ooi ue I vbo^ 



TZR ZR 2R IE 



*SCL4041UB 



RRRR RRRR RRR 



For resolution and accuracy of ± 14 least significant 
bit (LSB), choose the values for R (shown in Table 
I ) where R equals the value of the external ladder 
resistor plus the switch source impedance. 



TABLE I. RESISTANCE VALUES AT Vdd-V$s = 5V. 
Ta » 2S"C 



RESOLUTION 


ACCURACY OF 1/2 LSB 


"min 

in) 


4 bit 


±3.25% of full scale 


3 6 k 


6 bil 


i 0.8% of full scale 


14 k 


8 bit 


±0.2% of full scale 


S6k 


lObil 


±0.05% of full scale 


224 k 


12bil 


te.012SXot full scale 


896 k 



The values have been tabulated for Vqq = 5V and 
Vss = OV. For different supply (reference) voltages, 
the switch source impedance must be computed 
and added to the value of R shown in Table I). 



TABLE IL ON RESISTANCE VALUES 
AT Vos - 0.1 V, Ta - 2S''C 



vdd-Vss 






(VolBl 


in) 


(ni 


5 


175 ±50 


200 ±75 


10 


7S±2S 


90± 30 



SCL4042B 




FEATURES 
♦ Common Clock 

4 Positive- or Negative-Edge Clocking 

4 Q and Q Outputs Available from Each Latch 

DESCRIPTION 

SCL4042B devices contain four Latch circuits, 
each strobed by a common Clock. Complementary 
buffered outputs are available from each circuit. 

Information present at the Data input is trans- 
ferred to outputs Q and Q during the Clock level 
which is programmed by the Polarity input. For 
Polarity = the transfer occurs during the Clock 
level and for Polarity = 1 the transfer occurs during 
the 1 Clock level. The outputs follow the Data in- 
puts providing the Clock and Polarity levels defined 
above are present. When a Clock transition occurs 
(positive for Polarity = and negative for Polarity 
= 1) the information present at the input during 
the Clock transition is retained at the outputs until 
an opposite Clock transition occurs. 



CMOS QUAD LATCH 



CONNECTION DIAGRAM 
(all packages) 
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Add suffix for package: 

C 16-pin Cerdip 

D 16-pln Ceramic 

E 16-pin Epoxy 

F 16-|3in Flat 

H Chip 



TRUTH TABLE 



CLOCK 


POLARITY 


Q 








D 


_r 





LATCH 


1 


1 


D 


-i_ 


1 


LATCH 



RECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 
DC Supply Voltage Vdq - Vss 3 to 15 
Operating Temperature T/\ 



C, D, F, H Device 
E Device 



-55 to -HI 25 
. -40 to -t-85 



Vdc 

OC 
OC 



LOGIC DIAGRAMS 
One of four latches 



r-cL 














CL _, 



Clock Input Control 




BLOCK DIAGRAM 
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SCL4042B 



ELEGTRiCAL CHARACTER ISTICS 



STATIC CHARACTERISTICS' 



PARAMETER 


Vdd 


CONDITIONS 




+25°C 


Thigh 


Units 


(Vdc) 


MIn. 


Max. 


MIn. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
























CURRENT 




5 


ViN=Vss or Vdd 




1.0 




0.005 


1.0 




30 


MAdc 






10 


All valid input 




2.0 




0.01 


2.0 




60 








15 


combinations 




4.0 




0.02 


4.0 




120 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCLAOOOB Series Family Specifications*. 
' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + BS'C for E device. 



DYNAMIC CHARACTERISTICS (Cl =MpF,Ta=25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 














From Data Inputs 


tpUH. tpHL 


5 




150 


300 


ns 






10 




75 


150 








15 




60 


120 




From Clock Polarity Inputs 


tpLH. tpHL 


5 




175 


350 


ns 






10 




85 


170 








15 




70 


140 




OUTPUT TRANSITION TIME 


tfLH.tTHL 


5 




100 


200 


ns 




10 




50 


100 








15 




40 


80 




MINIMUM CLOCK PULSE WIDTH 


PWcL 


5 




125 


250 


ns 






10 




40 


80 








15 




30 


60 




MAXIMUM CLOCK RISE AND FALL TIME 


tiCL. tfCL 


5 


15 






MS 




10 


5 












15 


3 








MINIMUM DATA INPUT SETUP TIME 


tsetup 


5 




-20 


50 


ns 






10 




-10 


30 








15 




-5 


25 




MINIMUM DATA INPUT HOLD TIME 


thold 


5 







100 


ns 




10 







50 








15 







40 





Vk, DRAIN VOLTAGE (Vdt) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 
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= — a 






n 








Vos 


=-1 




;^ 












u vac 
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.s =-15 Vdc 
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-5 =- 
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-25 = 



Typical P-Channel 
Source Currant Characteristics 
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= 10 
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1 
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= M 


<. f 








1 1 
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Typical N-Channal 

^fil^ Curranit iCheracteiristics 
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SCL4043AB NOR-Type 
SCU044AB NAND-Type 



FEATURES 

^ Separate Set and Reset Inputs for each Latch 
4 Active-High (SCL4043AB) or Active-Low 

<SCL4044AB) Inputs 
^ 3-State Outputs with Common Enable 

DESCRIPTION 

SCL4043AB types are Quad cross-coupled 3- 
state CMOS NOR Latches, and the SCL4044AB 
types are Quad cross-coupled S-state CMOS NAND 
Latches. Each latch has a separate Q output and 
individual Set and Reset inputs. The Q outputs are 
gated through transmission gates controlled by a 
common Enable input. A logic "1" or "high" on 
the Enable input connects the latch states to the Q 
outputs. A logic "0" or "low" on the Enable input 
disconnects the latch states from the Q outputs, 
resulting in an open circuit condition on the Q out- 
puts. The open circuit feature allows common 
bussing of the outputs. The logic operation of the 
latches is summarized in the truth table below. 



TRUTH TABLES 



SCL4043AB 



X 

o 
I 

o 



X 

o 
o 
I 
I 



oc* 

NC+ 



o 

A 



• OPEN CIRCUIT 

+ NO CHANGE 

A DOMINATED BY 8 



I INPUT 



SCL4044AB 

R E Q 



X 
I 

O 
I 

o 



X 

I 
I 

o 
o 



X 

I 
I 
I 



DC* 
NC+ 
I 

O 

AA 



• OPEN CIRCUIT 
+ NO CHANGE 

AA DOMINATED BY R = O INPUT 



CMOS 

QUAD 3-STATE R-S LATCHES 



CONNECTION DIAGRAMS 
(all packages) 
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Add suffix for package: 

C 16-pin Cerdip F 16-pin Flat 
D 16-pin Ceramic H Chip 
E 16-pin Epoxy 



C, D, F, H Device 
E Device 



BLOCK DIAGRAMS 
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>30- 

•30- 
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RECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 

DC Supply Voltage Vqq-VsS 3 to 15 Vdc 
Operating Temperature T^ 



-55 to -H 25 OC 
-40 to -t-85 OC 



-0°' 



-0°3 



SCL4043AB, SCL4044AB 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS ' 



PARAMETER 


Vdd 


CONDITIONS 


Tlow^ 


+2S°C 


Thigh^ 


Units 


(Vdc) 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
CURRENT 


Idd 


5 
10 
16 


ViN=Vss or Vdo 
All valid input 
combinations 


- 


1.0 
2.0 
4.0 


- 


0.005 

0.01 

0.02 


1.0 
2.0 
4.0 


- 


30 
60 
120 


AJAdc 


OUTPUT HIGH (SOURCE) 

CURRENT 
C, D, F H device 


ioH 


5 
10 
16 


VoH=4.6V 
VoH=9-6V 
VoH = 13.6V 
ViN=Vss or Vdd 


-0.2 
-0.6 
-1.6 


- 


-0.16 

-0.4 

-1.2 


-0.6 
-1.1 
^.6 


- 


-0.11 
-0.28 
-0.84 


- 


mAdc 


E device 




S 
10 
15 


VoH'4.6V 
VoH=9.5V 
V0H-I3.SV 
ViN=VssorVDD. 


-0.19 
-0.48 

-1.4 




-0.16 

-0.4 

-1.2 


-0.5 
-1.1 
-4.5 


- 


-0.13 
-0.32 
-1.0 


- 


mAdc 


OUTPUT LOW (SINK) 
CURRENT 
C, D, F. H device 




5 
10 
15 


VoL=0.4V 

VoL-l-6V 

ViN "Vss or VpD 


0.26 
0.62 
1.9 




0.2 
0.5 
1.5 


0.6 
1.0 
6.9 




0.14 
0.35 
1.1 




mAdc 


E device 




6 
10 
16 


Vol -0.4 V 
VoL=0.6V 

VoL=1-6V 
ViN=Vss or Vdd 


0.24 

0.6 

1.8 




0.2 
0.6 

1.5 


0.6 
1.0 

5.9 




0.16 
0.41 
1.2 




mAdc 


3-STATE OUTPUT LEAKAGE 
CURRENT 




15 


Enable = Vgs 




±0.1 




±10" 


±0.1 




±1.0 





NOTES: ' Remaining Static Electrical Characteristics are listed under ''SCL4000B Series Family Specifications". 

' Tlow = -55°C for C, D, F, H device. 
= -40'^C for E device. 
Thigh = +125''C for C, D, F, H device. 
= + 85°C for E device. 



DYNAMIC CHARACTERISTICS (Cl = 50pF, Ta = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 














From S or R Inputs 


tPLHftpHL 


5 




175 


350 


ns 






10 




85 


170 








15 




70 


140 




From Enable Input 


tpHZ.tpLZ 














VzHftpzL 


6 




70 


140 


ns 






10 




36 


70 








16 




30 


60 




OUTPUT TRANSITION TIME 


*TLH.tTHL 


5 




180 


360 


ns 






10 




90 


180 








15 




65 


130 




MINIMUM SET OR RESET PULSE WIDTH 


PWs.PWr 


5 




100 


200 


ns 






10 




50 


100 








16 




40 


80 




SET OR RESET REMOVAL TIME 


t,«m 


5 




25 


50 


ns 






10 




15 


30 








15 




10 


20 





V„s, DRAIN VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 
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Typical P-Channel 
Soure* Gurrant CtaaraetmriMjes 
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as — 

1 1 


a vui> 

1 




-T, 
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LOGIC DIAGRAMS 



SCL4043AB, SCL4044AB 
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APPLICATIONS INFORMATION 



Switch bounce alimirmtor 



1M SCL4S43AB 




1/4 SCL4044AB 




o — 1— o-Uo — 



Multiple bus storage 



r SCL4001 B 1 



LOAD AO- 
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ENABLE B O— 
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SCU046fi 
SCL4446B 




FEATURES 

♦ Very low power consumption — 70 (typ) 
@)fo = 10kHz, 5Vdc 

♦ Operating frequency range (no offset) — 
Up to 3MHz (typ) @> lOVdc (SCL4046B) 
Up to 4MHz (typ) © lOVdc (SCL4446B) 

♦ Low frequency drift - 0.04%/°C (typ) @ 10Vdc 
4 Choice of two phase comparators: 

1. Exclusive-OR network 

2. Edge-controlled memory network with 
phase-pulse output for lock indication 

^ VCO Inhibit control for ON-OFF keying and 
ultra-low standby power consumption 

♦ High VCO linearity 1% (typ) 

^ Source-follower output of VCO control input 
(Demodulator Output) 

♦ Zaner Diode to assist Supply Regulation 

4 Balanced Output Drive Currant Specifications 

APPLICATIONS 

♦ FM demodulator and modulator 

4 Frequency synthesis and multiplication 

♦ Frequency discriminator 

♦ Data synchronization 

4 Voltage-to-frequency conversion 

♦ Tone decoding 

♦ FSK-Modems 

4 Signal conditioning 

DESCRIPTION 

The SCL4046B and SCL4446B phase-locked 
loops contain two phase comparators, a voltage- 
controlled oscillator (VCO), source follower, and 
zener diode. The comparators have two common 
inputs. The Signal input can be used directly 
coupled to large voltage signals, or indirectly 
coupled (with a series capacitor) to small voltage 
signals. The self-bias circuit adjusts small voltage 
signals in the linear region of the amplifier. Phase 
comparator I (an exclusive-OR gate) provides a 
cCgital error signal PCIout. and maintains 90° phase 
shift at the center frequency between Signal and 
Comparator inputs (both at 50% duty cycle). Phase 
comparator H (with leading edge sensing logic) pro- 
vides digital error signals PCIIout and Phase Pulses, 
and maintains a 0° phase shift between input 
signals (duty cycle is immaterial). The linear VCO 
produces an output signal VCOout whose frequency 
is determined by the voltage of input VCOjn and 
the capacitor and resistors connected to pins C1/\, 
Clg, R1, and R2. The source follower output, 
Demod Out, with an external resistor is used where 
the VCOjn signal is needed but no loading can be 
tolerated. The inhibit input Inh.when high, disables 
the VCO and source follower to minimize standby 
power consumption. The zener diode can be used 
to assist in power supply regulatioci. 



CMOS PHASE-LOCKED LOOPS 



CONNECTION DIAGRAM 
(all packages) 
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Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy' 

F ^&ip\n Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 

DC Supply Voltage Vdd " Vss 3 to 15 
Operating Temperature T/^ 



C, D, F, H Device 
E Device 



-55 to +125 
-40 to -t-85 



Vdc 
OC 



BLOCK DIAGRAM 
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Plg.-1 
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SCL4046B, SCL4446B 



VCO SECTION 



The VCO requires one external capacitor (CI) 
and one to two external resistors (R1 or R1 and 
R2). Resistor R1 and capacitor 01 determine the 
frequency range of the VCO and resistor R2 en- 
ables the VCO to have a frequency offset if re- 
quired. The high input impedance (10 12) of the 
VCO simplifies the design of low-p^ss filters by 
permitting the designer a wide choice of resistor-to- 
capacitor ratios. In order not to load! the low-pass 
filter, a source-follower output of the VCO input 
voltage is provided at terminal 10 (DEMODULA- 



TOR OUTPUT). If this terminal is used, a load 
resistor (Rs) of 50kJ2 or more should be connected 
from this terminal to V3g. If unused, this terminal 
should be left open. The VCO can be connected 
directly or through frequency dividers to the com- 
parator input of the phase comparators. A full 
CMOS logic swing is available at the output of the 
VCO. A logic on the INHIBIT input "enables" 
the VCO and the source follower, while a logic 1 
"turns off" both to minimize stand-by power 
consumption. 



PHASE COMPARATORS 



The phase-comparator signal input (terminal 14) 
can be direct-coupled provided the signal swing is 
within CMOS logic levels [ logic "0"<30%(Vod_ 
Vgg), logic "1" > 70% (Vqd-Vss']- Foi" smaller 
swings the signal must be capacitively coupled to 
the self-biasing amplifier at the signal input. 

Phase comparator 1 is an exclusive-OR network; 
it operates analogously to an over-driven balanced 
mixer. To maximize the lock range, the signal and 
comparator-input frequencies mustl have a 50% 
duty cycle. With no signal or noise' on the signal 
input, this phase comparator has an average output 
voltage equal to Vdd/2. The low-pass filter con- 
nected to the output of phase comparator I supplies 
the averaged voltage to the VCO input, and causes 
the VCO to oscillate at the center frequency (fp). 

The frequency range of input signals on which 
the PLL will lock, if it was initially out of lock, 
is defined as the frequency capture range (2f(->. 

The frequency range of input signals on which 
the loop will stay locked if it was initially in lock is 
defined as the frequency lock range (2fi_). The 
capture range can not exceed the lock range. 

With phase comparator I, the range of frequen- 
cies over which the PLL can acquire lock (capture 
range) is dependent on the low-pass-filter character- 
istics, and can be made as large as the lock range. 
Phase-comparator I enables a PLL system to remain 
in lock in spite of high amounts of noise in the in- 
put signal. 



One characteristic of this type of phase com- 
parator is that it may lock onto input frequencies 
that are close to harmonics of the VCO center- 
frequency. A second characteristic is that the phase 
angle between the signal and the comparator input 
varies between 0° and 1 80°, and is 90° at the center 
frequency. Figure 2 shows the (typical) triangular 
phase-to-output response characteristic of phase- 
comparator I. Typical waveforms for a CMOS 
phase-locked-loop employing phase comparator I 
in locked condition is shown in Figure 3. 
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Fig. 2 — Phasia-comparator I characteristics at 
low-pass filter output. 



PHASE COMPARATOR I 



Iriput State 

{ X X ) 

Sig Comp 
In In 




PC I Out 





1 



SIGNAL INPUT (TERM. 14) 
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Fig, 3 — Typical waveforms employing phase comparator I in locked condition 



SCL4046B, SCL44468 
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Fig. 4 — Typical wav«forms employing phase comparator II in locked condition. 



Phase-comparator H is an edge-controlled digital 
memory network. It consists of several flip-flop 
stages, control gating, and a three state output 
circuit comprising p- and n-type drivers having a 
common output node. When the p-MOS or n-MOS 
drivers are ON, they pull the output up to Vpp or 
down to Vss. respectively. This type of phase com- 
parator acts only on the positive edges of the signal 
and comparator inputs. The duty cycles of the 
signal and comparator inputs are not important 
since positive transitions control the PLL system 
utilizing this type of comparator. If the signal lags 
the comparator input in phase, the n-type output 
driver is maintained ON for a time corresponding 
to the phase difference. If the comparator input 
lags the signal in phase, the p-type output driver is 
maintained ON for a time corresponding to the 
phase difference. Subsequently, the capacitor volt- 
age of the low-pass filter connected to this phase 
comparator is adjusted until the signal and com- 
parator inputs are equal in both phase and frequen- 
cy. At this stable point, both p- and n-type output 



drivers renriain OFF. Thus, the phase comparator 
output becomes an open circuit and holds the volt- 
age on the capacitor of the low-pass filter constant. 
Moreover, the signal at the "phase pulses" output is 
a high level which can be used for indicating a 
locked condition. Thus, for phase comparator JL, 
no phase difference exists between signal and com- 
parator input over the full VCO frequency rangg. 
Moreover, the power dissipation due to the low- 
pass filter is reduced when this type of phase com- 
parator is used because both the p- and n-type 
output drivers are OFF for most of the signal 
input cycle. 

It should be noted that the PLL lock range for 
this type of phase comparator is equal to the cap- 
ture range, independent of the low-pass filter. With 
no signal present at the signal input, the VCO is 
adjusted to its lowest frequency for phase com- 
parator H. Figure 4 shows typical waveforms for 
a CMOS PLL employing phase comparator II in a 
locked condition. 



1SQ: 



DESIGN 

This information is a guide for approximating 
the values of external components for the 
SCL4046B and SCL4446B in a Phase-Locked Loop 
system. The selected external components must be 
within the following ranges: 



SCL4046B, SCIu4446B 

FORMATION 

R1, R2>2kf2, Rs >10kJ2 
CI >^bpf 

In addition to the given design infornnation refer 
to Figure 5 for R1, R2, and CI component selec- 
tions. 



CHARACTERISTICS 


USING PHASE COMPARATOR I 


USING PHASE COMPARATOR E 


VCO WITHOUT OFFSET 


VCO WITH OFFSET 


VCO WITHOUT OFFSET 


VOOWITH OFFSET 


VCO Frequency 


' MAX 

'0 


/l I , 


* MIN 


'0 

n 


'max 

'0 

'min 


/il 


'max 
'mn 


1 
1 
1 

1 , 


Vdd''2 Vqd 
VCO INPUT VOLTAGE 




VDiy2 ^00 
VCO INPUT VOLTAGE 


VCO INPUT VOLTAGE 




VCO INPUT VOLTAGE 


For No Signal Input 


VCO in PLL system vvili adjust to center frequency, fg 


VCO in PLL system witl adjust 
to lowest operating frequency, ffpjn 


Frequency Lock Range, 2fL 


2 f I, = full VCO frequency range 
2 'l " *inax~*min 


Frequency Capture 
Range, 2iQ 

Loop Filter 
Component 
Selection 


IN R3 OUT 

0-^WV# — O 

1 Try Tl 




IN R3 OUT 

o-^wv^ — o 

For 2 fc.see Ref. 


Phase Angle between 
Signal and Comparator 


90° at center frequency (fg), approximating (fi anct 
180° at ends of lode range I2f lI 


Always 0° in lock 


Locks on Harnnonics of 
Center Fraqu^icv 


Yes 


No 


Signal Input Noise 
Rejection 


Higli 


Low 


VCO 

Component 
Selection 


- Given; fg 

- Use Iq vwlth Fig.Sa to 
determine R1 and 01 


— Given: f and f i 

o *- 

— Calculate fmin ffom 
the equation 

*min 'o ~ *L 
-Usefmin withFig. 5b 
to determine R2 and CI 

^max 

— Calculate , 

from the equation 
fmax ^o + *L 
^min ^o ~ *L 

— Use-^ with 

•min 

Fig.5c to determine 
ratio R2/R1 to obtain 
R1 


— Given: f^gx 

— Calculate from 
the equation 

*max 
2 

— Use fo with Fig, 5a to 
determine R1 and CI 


- Given: fmin * ^max 

- Use fmin with Fig. 5b 
to determine R2andC1 

*max 

— Calculate i 

^min 

'max 

— Use"; with Fig.Sc 

•min 

to determine 
ratio R2/R1 to 
obtain R1 



REF. G. S. Moschvtz, "Miniaturized RC Filters Using Phase-Locked Loop", BSTJ, May, 1965. 
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SCL4046B, SCL4446B 



ELECTRICAL CHARACTERISTICS ^ 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 




+25°C 


Thigh ^ 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
CURRENT 


Idd 


5 
10 
15 


Inhibit = V^o 
Signal Input = 
Vdd 




5 
10 

20 




0.05 
0.01 

0.2 


5 
10 
20 




150 
300 
600 


^Adc 


TOTAL POWERDISSIPATION 


Pt 




Inh = Vss, 
























VCQ,,,= ^DD 
IN « 
























fo = 10k Hz, 






















5 


Cl = 15pF 








0.07 








mW 






10 


R1 = mn. 








0.6 














15 


R2 = Rs = '» 








2.4 











NOTES: ' Remaining Static Electrical Characteristics are listed under ''SCL4000B Series Family Specifications*. 
' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

' VCO output (pin 4) and Phase Comparator Outputs (pins 2 and 13) have been designed for 
balanced output drive current specifications. Consult Family Specifications. 



PARAMETER 


CONDITIONS 


Vdd 


25°C 


UNIT 


Min. 


Typ. 


Max. 


VCO SECTION 


MAXIMUIVI OPERATING 
FREQUENCY 

SCL4046B 


^max 




R1 01 
















R2 = «. 
^COiN - Vdd 


10k 50pF 


5 
10 
15 


0.5 
1.0 
1.3 


0.8 
1.5 
1.9 




MHz 








5k 50pF 


5 
10 

15 


0.6 
1.4 
1.8 


1.0 
2.1 
2.7 




MHz 








2k 50pF 


5 
10 
15 




1.3 
2.9 
3.8 




MHz 


SCL4446B 




R2 = '» 


R1 CI 
















VCO,n=Vdd 


10k 50pF 


5 
10 
15 


0.7 
1.3 
1.9 


1.0 
2.0 
2.8 




MHz 








5k 50pF 


5 
10 
15 


0.9 
1.9 
2.6 


1.3 
2.9 
3.9 




MHz 








2k 50pF 


5 
10 
15 




1.8 
3.9 
5.4 




MHz 


LINEARITY 




R2 = <» 

VCOiN = 2.5±0.3V, 

R1 >mkn 

VCOiN = 5.0±2.5V, 

R1>400kn 
VCOiN = 7.5±5.0V, 

Rl^lMfi 


5 
10 

15 




1 
1 
1 




% 



192 



SCL4046B, SCL4446B 

ELECTRICAL CHARACTERISTICS (Continued) 



PARAMETER 


CONDITIONS 




+25°C 


UNIT 


Vdd 


Min. 


Typ. 


Max. 


VCO SECTION (Continued) 


TEMPERATURE- 
FREQUENCY 
STABILITY 

No Offset 




R2 = " 


5 
10 
15 




0.12-0.24 
0.04-0.08 
0.015-0.03 




%/°C 


With Offset 




R2<10X R1 


5 
10 
15 




0.06-0.12 

0.05-0.1 

0.03-0.06 




%/°C 


INPUT RESISTANCE 






5, 10, 15 




10* 




Ma 


OUTPUT DUTY 
CYCLE 




All valid input combin- 
ations and voltage 






50 




% 


OUTPUT TRANSITION 
TIME 


tTLH.tTHL 


Cl =50pF 


5 
10 
15 




100 
50 
40 


200 
100 
80 


ns 


PHASE COMPARATORS 


INPUT RESISTANCE 
Signal Input 


R|N 




5 
10 
15 


1 

0.2 
0.1 


3 

0.7 
0.3 




Ma 


Comparator 
Input 






5, 10, 15 




10' 






AC-COUPLED INPUT 
SENSITIVITY 

Signal Input 


V|N 




5 
10 
15 




200 
400 
700 


400 
800 
1400 


mV 


OUTPUT TRANSITION 
TIME 

PCI, PCH 
Outputs 


tXLH.tTHL 


Ci. =SOpF 


5 
10 
15 




100 
50 
40 


200 
100 
80 


ns 


Phase Pulses 
Output 


tTLH.tTHL 




5 
10 
15 




130 
65 
50 


260 
130 
100 


ns 


DEMODULATOR OUTPUT 


OFFSET VOLTAGE 


VCOiN- 
Vdem 


Rs>50kn 


5 
10 
15 




1.4 

1.6 
1.8 


2.2 
2.2 
2.2 


Vdc 


LINEARITY 




Rs>5CNcI2 
VCOiN = 2.5+0.3V 
VCOiN = 5.0±2.5V 
VCOiN = 7.5±5.0V 


5 
10 
15 




0.1 
0.6 
0.8 




% 


ZENER DIODE 


ZENER VOLTAGE 


Vz 


Iz = 50mA 




6.3 


7.0 


7.7 


V 


DYNAMIC 
RESISTANCE 


Rz 


Iz = 1mA 






100 




a 



SCL4046B, SCL4446B 




CI tfm) CI ifJF) 

Fig. 5 (a) TyplB»f csnt«r fpequency (fo) »s CI (RS = oo, VCO||\| = , Ta = 25°C) 




CI (MF) CI (jUF) 

Fig. 5 (b) Typical frequency offset vs 01 (VCO||y| = Vss, Ta = 25°C) 



c 

1 

J- 

x 
a 

e 




i-i li li m 



R2/R1 

Fig. S (c) Typical fmax/^min R2/R1 
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SCL4046B, SCL4446B 



6 

Z 

* .0' 

I * 
a 

- 6 


- AyBIENT TEMPERATURE (T^WZS'C 

- VCOjN-Vpo/2.R2-a) 
' INHIBIT - Vss 




= ^ ■ 










& 

tn ^ 
3 I0*e 

K 6 

i 1 






CI-50pF 
t 






50 pF 


S'°| 












50 pF 

l,F 


2 









Fig. 6 (a) - Typical VCO power dissipation 
at center f requenoy vs R1 . 



AMBIENT TEMPEHATURE (Ta)-|S*C 
VCOiN-Vss' » 




_t 1 J_L. 



_l L 



Z 4 SB, 2 «6«, 1 

10 10* 10* 

Fig. 6 (b) - Typical VCO power dissipation 



at fmin vs R2. 


I : 
j"! 

H 

i } 
» ; 

' 

V) 


- AMBIENT TEMPE 

- VCOiu-VoD'!. " 


ATURE ITft )«25'C 
• R2-a3 
























1 111 





Fig. 6 (c) - Typical source follower 
power dissipation vs R^. 

NOTE: To obtain approximate total 

power dissipation of PLU system 
for no-signal input 

Pq (Total) = Pd (f^) + Pp ii^^j^) + Pd (Rg) 

— Phase Comparator I 

Pq (Total) = Pd (f^^,^) 

— Phase Comparator II 



AMBIENT TEMPEHATUftE (TaI'ZS'C | 

SUPPLY VOLTAGE Vqdi5V,Iq>2$OKHi 




100 • « « aiooo 

PEAIC-TO-PEAK SIONAL INPUT VOt-TME fl^l-«V 



4 6 1 



Fig. 7 — Typical lock range vs 
signal input amplitude 



■AMBIENT TEMPERATURE (T^VZS'C 
.VoD"'OV ,VC0|N = 5V*25V . H2»<D 



f (2,5V>-H 17.5V1 



%LINEARITT 




_l ' ' ' 1 I I 1_L 



' I ~ AMBIENT TEMPERATURE (T^l»Z5'C 
Vpo "'SV. VCO||||» 7 5 V 15V. R2«a> 




t « 6 n 



Fig. 8(a, b) — Typical VCO linearity vs R1 and CI 




SCL4049UB Inverting 
SCL4050B Non-Inverting 



FEATURES 

♦ Direct Drive of 2 TTL/DTL Loads 
4 Operation from Single Supply 

# Pin-for Pin Replacements for SCL4009B, 
SCL4010B 

DESCRIPTION 

The SCL4049UB and SCL4050B are Inverting 
and Non-Inverting Hex Buffers, respectively, and 
feature logic-level conversion using only one supply 
voltage (Vqc). The Input-signal high level (V||-|) can 
exceed the Vqc supply voltage when these devices 
are used for logic-level conversions. These devices 
are intended for use as CMOS-to-DTL/TTL con- 
verters and can drive directly two DTL/TTL Loads. 

The SCL4049UB and SCL4050B are inter- 
changeable with SCL4009UB and SCL4010B de- 
vices, respectively. In these applications the 
SCL4049UB and SCL4050B are pin-compatible 
with theSCL4009UB and SCL4010B, respectively, 
and can be substituted for these devices in existing 
as well as in new designs. Terminal No. 16 is not 
connected internally on the SCL4049UB or 
SCL4050B; therefore, connection to this terminal 
is of no consequence to circuit operation. 



SCHEMATIC DIAGRAMS 



1 



U5" 



Y 

OUT 

TJ 



SCL4049UB 




SCL4050B 



CMOS 

HEX BUFFERS/CONVERTERS 



CONNECTION DIAGRAM 
(all packages) 

NO 6Y 6A NC SY 5A 4Y 4A 
J I I I I L 




1 I r 

Vce ""^ 2Y 2 A 3Y 3A Vss 

Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vqc - Vss 3 to 15 
Operating Temperature Ta 



Vdc 



C, D, F, H Device 
E Device 



-55 to -1-1 25 °C 
-40 to +85 oc 



Note: These devices contain input protection net- 
works to Vss only. Therefore, V|[-| (max) 
may exceed Vcc without damage (subject 
to absolute maximum ratings). 



LOGIC DIAGRAMS 



ia ^-O^ iy 


1A ^-[>-^ 1Y 


2A ^-[>>^ 2Y 


2A ^-{^>^ 2Y 


3A 3Y 


3A ^-[>-^ 3Y 


4A ^-[>^ 4Y 


4A ^-j>^ 4Y 


5A ^^-[>^ 5Y 


5A !;-[>^ 5Y 


6A 6Y 


6A ;i{>^ 6Y 


Vcc — !— 


xcc-l 






Nc . la V — a 

NC • 16 ' " 


"c -13 V = A 

NC -16 ' " 


SCL4049UB 


SCL4050B 
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SCL4049B, SCL4050B 



ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS 



PARAMETER 


Vcc 


CONDITIONS 


Tlow^ 


+25°C 


Thigh ^ 


Units 


(Vdc) 


Min 


Max 


Min 


Typ. 






Max 


QUIESCENT DEVICE 
























CURRENT 


Ice 


5 


ViN=Vss orVoD 




1 




0.005 


1.0 




30 


/jAdc 






10 


All valid input 




2 




01 


2 




60 








15 


combinations 




4 




02 


4 




1 20 




MINIMUM INPUT HIGH 


V|H 






















VOLTAGE 
























SCL4049UB 




5 


VoL=0-5V 








2.75 


4 




A n 


Vdc 






10 


VoL=1-0V 




c n 
o.u 




5,5 


o.u 




R n 
o.u 








15 


VoL=1-5V 








8.25 






1 2.0 




MAXIMUM INPUT LOW 


V,L 






















VOLTAGE 
























SCL4G49UB 






^ OH " 


1 




1 


2 25 




1 




Vdc 






10 


VoH = 7-2V 


2.0 




2.0 


4.5 




2.0 










15 


VoH=10.8V 


3.0 




3.0 


6.75 




3.0 






OUTPUT LOW (SINK! 


loL 






















CURRENT 
























C, D, F, H devices 




5 


VoL=0-4V 


4.0 




3.2 


6.4 




2.4 




mAdc 






10 


VoL=0.5V 


10 




8.0 


16 




5.6 










15 


VoL=1-5V 


30 




24.0 


40 




16.8 












V|N=Vss orVcD 


















E device 




5 


VoL=0.4V 


3.8 




3.2 


6.4 




2.6 




mAdc 






10 


VoL=0-5V 


9.6 




8.0 


16 




6.4 










15 


VoL = 1-5V 


28 




24.0 


40 




19 












V|N=Vssor Vdd 



















NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications". 
' Tlow = -55°C for C, 0, F, H device. 
= -40 C for E device. 
Thigh =+125°Cfor C, D, F, H device. 
= + 85°C for E device. 

^ These devices have been designed to meet the balanced output drive current specifications for 
Output High (Source) Current. Consult Family Specifications. 



DYNAMIC CHARACTERISTICS (Cl = 50pF, Ta = 25°C) 



PARAMETER 




V|N 


Vcc 


Min. 


Typ. 


Max. 


Units 






(Vdc) 


(Vdc) 








PROPAGATION DELAY TIME 


tPLH 














SCL4049UB 


5 


5 




60 


120 


ns 






10 


10 




32 


65 








15 


15 




25 


50 








10 


5 




45 


90 


ns 






15 


5 




45 


90 




SCL4060B 




5 


5 




70 


140 


ns 






10 


10 




40 


80 








15 


15 




30 


60 








10 


5 




45 


90 


ns 






15 


5 




40 


80 




SCL4049UB 


tPHL 


5 


5 




32 


65 


ns 






10 


10 




20 


40 








15 


15 




15 


30 








10 


5 




15 


30 


ns 






15 


5 




10 


20 




SCL4050B 




5 


5 




55 


110 


ns 






10 


10 




27 


55 








15 


15 




15 


30 








10 


5 




50 


100 


ns 






15 


5 




50 


100 




OUTPUT TRANSITION TIME 


^TLH 


5 


5 




80 


160 


ns 






10 


10 




40 


80 








15 


15 




30 


60 






txHL 


5 


5 




30 


60 


ns 






10 


10 




20 


40 








15 


15 




15 


30 




INPUT CAPACITANCE 


C|N 














SCL4049UB 










15 


22.5 


pF 
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SCL4049B, SCL4050B 



Vos, DRAIN VOLTAGE (Vdc) 




Typical P-Channel Typical N-Channel 

Source Current Characteristics Sink Current Charactei^ies 
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SCL4051B, SCL4052B 
SCL4053B 




CMOS ANALOG MULTIPLEXERS 
/DEMULTIPLEXERS 



FEATURES 

4 Wide Range of Digital and Analog Signal Levels: 
Digital-3 to 15V, Analog-to ISVp.p 

♦ Low ON-Resistance: 80f2 (typ.) over entire 
15\/p.p Signal-Input Range for Vdd-Vee = 15V 

♦ High OFF-Resistance: Input Leakage ± lOpA 
(typ) @Vqd-Vee= 10V 

4 Logic-Level Conversion for Digital Addressing 
Signals of 3 to 15V {Vdd-Vss= 3V to 15V) to 
Switch Analog Signals to ISVp.p (VdD"VeE 
= 15V) 

♦ Matched Switch Characteristics; ARqw = 5^2 
(typ.) for Vdd-Vee = 18V 

♦ Very Low Quiescent Power Dissipation under 
all Digital Control Input and Supply Conditions: 

1/iW typ. @ Vdd-Vss = Vdd-Vee = lov 

P Binary Address Decoding on Chip 

DESCRIPTION 

The SCL4051B, SCL4052B, and SCL4053B are 
Digitally-Controlled Analog Switches having low 
ON-impedance and very low OFF leakage current. 
Control of -enalog signals up to 15Vp.p can be 
achieved by digital signal amplitudes of 3 to 15V. 
For example, if Vqd = -h5V, Vss = OV, and V^g 
^ -5V, analog signals from -5V to -i-5V can be 
controlled by digital inputs of to 5V. The multi- 
plexer circuits dissipate extremely low quiescent 
power over the full Vqd - Vgs and Vpo - Vee 
supply-voltage ranges, independent of the logic 
state of the control signals. When a logic "1" is 
present at the Inhibit input terminal all channels 
are OFF. 

SCL40S1B is a Single 8-Channel Multiplexer 
having three binary Control inputs. A, B, and C, 
and an Inhibit input. The three binary signals select 
1 of 8 channels to be turned ON and connect the 
input to the output. 

SCL4052B is a Differential 4-Channel Multi- 
plexer having two binary Control Inputs, A and B, 
and an Inhibit input. The two binary input signals 
select 1 of 4 pairs of channels to be turned Qn aq^, 
connect the differential analog inputs to the 
differential outputs. 

SCL4053B is a Triple 4-Channel Multiplexer 
having three separate digital Control inputs. A, B, 
and C and an Inhibit input. Each control input 
selects one of a pair of channels which are connect- 
ed in a single-pole double-throw configuration. 

When the devices are used as demultiplexers, 
the "CHANNEL IN/OUT" terminals are the outputs 
and the "COMMON OUT/IN" terminal(s) is (are) 
the input(s). 



CONNECTION DIAGRAMS 
(all packages) 



Vqd 

1 


2 
1 


1 
1 1 


3 

1 .. 


A 
„i . 


B C 
1 1 


16 


15 


14 13 


12 


11 


10 9 


1 


2 


SCL4051B 

3 4 5 


6 


7 8 


1 


6 


1 1 
COMM 7 


1 

5 


1 1 1 
inhvee Vss 


Vdd 
1 


2X 
1 


COM 
IX X 

1 1 


OX 
1 


3X 

1 


A B 
1 1 


16 


15 


14 13 


12 


11 


10 9 


1 


2 


SCL4052B 
3 4 5 


6 


7 8 


OY 


-T 

2Y 


1 i 
COM 3Y 
Y 


1 

1Y 


1 1 1 
iNH Vee Vss 


Vdd 
. 1 


COM COM 
B A A1 
1 1 1 


AO 
1 


A 
1 


B C 
1 1 


16 


15 


14 13 


12 


11 


10 9 






SCL4053B 










3 4 


5 


6 


7 8 


•1 

B1 


1 

BO 


1 1 
CI COM 
C 


1 

CO 


1 1 1 

INH Vee Vss 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERATING CONOITIONS 
for maximum reliability: 

DC Supply Voltage Vdd " Vss 



Vdd-Vee 

Operating Temperature T/^ 
C, D, F, H Device 
E Device 



3 to 15 
3 to 15 

-55 to -H 25 
-40 to +85 



Vdc 
Vdc 

oc 
00 



NOTE: There are no restrictions on the relative 
magnitudes of Vss 3"^^ Vee. providing 
Absolute Maximum Ratings are observed. 
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SCL405 IB, SCL4052B, SCL4053B 



LOGIC DIAGRAMS 



— @ OUMEL I IH^t 

( — tiu«ai ? i«/wi 

I — ® CXWMl 1 INj4u' 

. — Q cwwwi I iPiAii 

I— (i) CNMHMl 1 l^/Wt 

— <«) CMMKt I Ui>Mt 
CMMW OUT III 



,..©- 

...0 — 



X 



IHHQH 1 a«T/lll 

[MHIlU II IN>OUI 
itHNU .'I iVOUt 

:Hl>IHtl m IHyOUl 
IJtNNlE Iffljl 



llUNfl 3T IX/OVl 



SCL4051B 
Single 8-Channel Multiplexer 



SCL4052B 
Differential 4-Channel Multiplexer 



"Lb 



"©— I— 



,.0- 



CHMIIVl et HCMT 
DfANMt CO W OUT 
CMUNtl CI IH out 



COMWM I gpt 411 

— (IT} ccwMM A Out rn 



SCL4053B 
Triple 2-Channel Multiplexer 



TRUTH TABLE 



INPUT STATES 


"ON" CHANNELS 


INHIBIT 


c 


B 


A 


4051 


4052 


4053 

















Ox, Oy 


cx, bx, ax 











1 


1 


Ix, ly 


cx, bx, ay 








1 





2 


2x, 2y 


cx, by, ax 








1 


1 


3 


3x, 3y 


cx, by, ay 





1 








4 




cy, bx, ax 





1 





1 


5 




cy, bx, ay 





1 


1 





6 




cy, by, ax 





1 


1 


1 


7 




cy, by, ay 


1 


* 


* 


* 


NONE 


NONE 


NONE 



* = Don't care 
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SCL4051B, SCL4052B, SCL4053B 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS 



PARAMETER 


CONDITIONS 


Vss 
(Vdc) 


Vdd 

(Vdc) 


Vee 
(Vdc) 




+25°C 


Thigh ^ 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT 
DEVICE CURRENT 


Idd 


V|N = Vss or Vdd 
All valid input 
combinations 





+5 







5 




0.05 


5 




150 


MAdc 





+10 







10 




0.1 


10 




300 


+5 


-5 





+15 





- 


20 


- 


0.2 


20 


- 


600 


+7.5 


-7.5 


MINIMUM INPUT 
HIGH VOLTAGE 

(Control and Inhibit 

Inputs! 


V,N 


Vis=VEE 
Vos=VdD 

Ios=10mA 







5 
10 
15 







- 


3.5 
7.0 
11.0 


- 


2.75 

5.5 

8.25 


3.5 
7.0 
11.0 


- 


3.5 
7.0 
11.0 


Vdc 


MAXIMUM INPUT 
LOW VOLTAGE 

(Control and Inhibit 

Inputs) 


V,L 


Vis=VEE 
Vos=Vdd 

los=10jiA 







5 
10 
15 







1.5 
3.0 
4.0 


- 


1.5 
3.0 
4.0 


2.25 

4.5 

6.75 




1.5 
3.0 
4.0 


- 


Vdc 


SWITCH INPUT/ 
OUTPUT LEAKAGE 
Any channel OFF 

All channels OFF 


bFF 


ViN=Vss or Vdd 
Vis=±7.5Vdc 





+7.5 


-7.5 


- 


±100 


- 


±0.01 


±100 


- 


±500 


nAdc 


loFF 


Inh =7.5Vdc 
Vis =±7 .5 Vdc 
SCL4051B 





±7.5 


-7.5 




±400 




±0.08 


±400 




±1000 


nAdc 


SCL4052B 


- 


±200 


- 


±0.04 


±200 


- 


+1000 


SCL4053B 




±100 




±0.02 


±100 




±1000 


ON-RESISTANCE 
C, D, F, H device 

E device 


Ron 


ViN=Vss or Vdd 

VEE<Vis<VDD 

RL = 10kJ2 


-7.5 


+7.5 


-7.5 




220 


- 


125 


280 


- 


400 


a 





+ 15 





-5 


+5 


-5 




31 




1 go 


400 




580 


n 





+10 





-2.5 


+2.5 


-2.5 




onnn 
^uuu 




Am 


^ouu 






n 





+5 





Ron 


V|N=VssorVDD 

Vee<V|,<Vdd 
RL = 10kn 


-7.5 


+7.5 


-7.5 




230 




125 


280 




360 


n 





+15 





-5 


+5 


-5 




330 




180 


400 




520 


n 





+ 10 





-2.5 


+2.5 


-2.5 




2100 




470 


2500 




3200 


n 





+5 





ON-RESISTANCE 
MATCH 
(Same Package) 


ARqn 


V|N=Vss or Vdd 

Vee<V^<Vdd 

RL=10kI2 


-7.5 


+7.5 


-7.5 








5 








n 





+ 15 





-5 


+ 10 


-5 








10 








n 





+ 10 





-2.5 


+2.5 


-2.5 








50 













+5 






NOTES; ' Remaining Static Electrical Characteristics are listed undef "SCL4000B Series Family Specifiqatipns". 
^ Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

^ These devices have been designed for balanced output drive current specifications. Consult Family Specifications. 
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seLAOBIB, SCl:4Q^. ^L4e53B 

ELECTRICAL CHAttACTlRtSTICS (Continued) 



DYNAMIC CHARACTERISTICS (C^ = 50pf=, = 25°C) 



PARAMETER 


CONDITIONS 


(Vdc) 


(Vdc) 


Vee 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


SIGNAL INPUTS (Vs) AND OUTPUTS (Vo,) 


PROPAGATION DELAY 
TIME 

Signal Input to Signal 

Output 


tpLH 
tpHL 


Inh - Vss 
ViN=Vss or Vdd 
Vis= Square Wave 
Rl = lOkn 







5 
10 

15 







- 


30 
16 
12.6 


60 

30 
26 


ns 


BANDWIDTH (-3dB) 
(Sine Wave) 


BW 


Inh = Vss 
ViN- Vss 
or Vdd 

VirfV 
's-ovp^j 

centered 
SI O.OVdc 


R| 

ikn 





+6 


-5 


- 


54 


- 


MHz 


lOkn 


40 


lookn 


38 


iMn 


37 


INSERTION LOSS 
(-201ogio I 




Inh = Vss 
ViN=Vss 
or Vdd 
Vi=5V„ 
centered 
|S> O.OVdc 


Rl 

1kS2 





+5 


-5 


- 


2.3 


- 


dB 


lOkfl 


0.2 


lOOkSJ 


0.1 


mn 


0.05 


SIGNAL DISTORTION 
(Sine Wave) 




Inh - Vss 
V,„.VssorVDD 
Vn, - BVp.p 
centered 
S> O.OVdc 
fi= 1.0kHz 
Rl = lOkO 


-7.5 

-5 

-2.5 


+7.5 

+5 

+2.6 


-7.5 
-5 

-2.5 


- 


0.1 
0.2 
1.0 


- 


% 


FEEDTHROUGH 
(^40dBI 




Inh = Vss 

V,N=Vss 

or Vdd 

Vi,=6Vp^, 

centered 

©O.OVdc 


Rl 

ikn 





+5 


-6 


- 


1260 


- 


kHz 


lOkn 


140 


lookn 


18 




2 


CROSSTALK (-40dB) 
Between two switches 




Inh = Vss 
ViN= Vss or Vdd 
Vs-SVp^, 
centered 
IS> O.OVdc 
R, = l.Okn 





+5 


-5 




1.0 




MHz 


CAPACITANCE 

Input 

Common 
Feedthrougii 




Inh- 


Vdd 





+5 


-6 




6 




of 






SCL4051B 





+5 


-5 




30 




pF 


SCL4052B 




18 




SCL4053B 




10 













+6 


-5 




0.2 




pF 


CONTROL INPUTS 




PROPAGATION DELAY 
TIME' 

Turn on 


tpLH. 
tpHL 


Inh = Vss 
Vee<V««Vdd 
Rl = lOkn 





+7.5 


-7.5 




160 


320 


ns 





+15 







120 


240 





+5 


-5 




225 


450 





+10 







160 


320 


-2.5 


+2.5 


-2.5 




400 


800 





+S 







360 


720 


INHIBIT INPUT 


PROPAGATION DELAY 
TIME 

Turn on 


tPLH. 
tPHL 


ViN-Vss or Vdd 
Vi > Vdd 
Rl » 10kJ2 





+7.6 


-7.6 




160 


320 


ns 





+15 







120 


240 





+6 


-5 




200 


400 





+10 







160 


320 


-2.5 


+2.5 


-2.5 




400 


800 





+6 







360 


720 


INHIBIT RECOVERY 
TIME' 


tfBl 


V|M=Vss or Vdd 
Vee«;V„«:Vdd 
Rl = 10kn 





+7.5 


-7.6 




150 


300 


ns 





+16 







80 


160 





+6 


-6 




200 


400 





+10 







106 


210 


-2.5 


+2.5 


-2.6 




300 


600 





+S 







226 


460 



Notei: ^©lannel Overlap time — interval following change of control input during which two channels may be ON simultaneously. 
* Interval fof lowing removal of Inhibit during whieh clitannei information is invalid. 

im 



SCL4051B, SCL4052B, SCL4053B 




SUPPLY volts: VdO"*-5.V3S"-S 
INPUT SIGNAL VOLTS ( V.t)' 9 Vp.p 

SINEWAVE(I.77HMSJ 
CONTROL VOLTS tVc)-+S 
IIUMD CAPACITANCE-tCFiX-^CHCTER) 



H F VOLTMETER 
BOONTON RADIO 
MODEL 91 -CA 
OR EOUIV 




INPUT SIGNAL FREQUENCY ((,,) MHl 



Typ. switch frequency response-switch "ON* 



SUPPLY VOLTS: V[)o"+5. \%s"-5 I 
CONTROL VOLTS (Vc)>-5 

INPUT SIGNAL VOLTS {Vt<)-S\^-p SINE WAVE (I.TT RMS) 
- LOAD CAPAeiTAMCE ICLJ'CfiXTURE ♦^ETER 
nXTURE AND METEft NULLED OUT 

■■OSiFijiTuSEl 




INPUT SIGNAL FREQUENCY ) tiHi 



Typ, feedthni vs. froq. — switch "OFF" 



SUPPLY VOLTSiVoD'-f'StVss— 9 
INPUT SHNAL VOLTS 9 Vp-p SHC WVE 

FIXTUftE AND WTEf* NULLED OUT 

' I I 111 I I MM I 



Vb W N J- , 



u _„ — ' R F VOLTMETER 
C;:^*'SS SOONTON RADIO 
V MODEL 91-CA 
N -f^rn- EOUIV 



2 OF 4 SWITCHES 



~TTr 

T RMS) 



7 



I 10 I02 tO^' * 'to* 

mmn skhu. frequency (Ii.}— hhi 



Typ. crmstalk between switch circuits in the same 

package 



SCHEMATIC DIAGRAM 
OF ONE SWITCH 



SWITCH 

CONTROL / ^ \ 

/ ^ \ O'f 


CONTROL 
FHOU DECODER 


'"EE 





SCL4060AB 




FEATURES 

♦ 14 Fully Static Stages 

4 10 Buffered Outputs Available 

♦ Common Reset Line 

^ 8MHz Counting Rate @ lOVdc 
^ All Active Oscillator Components on Chip for 
R-C or Crystal Control 

DESCRIPTION 

The SCL4060AB consistsof an oscillator section 
and 14 ripple-carry binary counter stages. The 
oscillator configuration allows design of either R-C 
or crystal oscillator circuits. A Reset input is 
provided which resets the counter to the all-O's 
state. A high level on the Reset line accomplishes 
the reset function. The state of the counter is ad- 
vanced one step in binary order on the negative 
transition of the Clock input (j). All inputs and out- 
puts are fully buffered. Outputs are available from 
stages 4 through 10 and 12 through 14. 

Applications include timers, frequency dividers, 
delay circuits and counter controls. 

TRUTH TABLE 



CLOCK 


RESET 


OUTPUT STATE 







No Changa 







Advance to next 
state 


X 


1 


All Outputs are low 



CMOS 14-STAGE BINARY 
COUNTER AND OSCILLATOR 



CONNECTION DIAGRAM 





(all packages) 






Vdd 

1 


Q10 Q8 Q9 R 

1 1 1 1 1 




1 


16 


15 14 13 12 11 


10 


9 




SCL4060AB 






1 


2 3 4 5 6 


7 


8 


1 

Q12 


1 1 1 1 1 

Q13Q14 Q6 Q5 Q7 


1 

Q4 


nr 

Vss 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vqq - Vss 3 to 15 Vdc 

Operating Temperature T/^ 
C, D, F, H Device -55 to +1 25 oc 

E Device -40 to +85 oc 



X- Don't Can 



LOGIC DIAGRAM 




|C9) |H) jW j(MI J09>|(l! 




-^Cl - 
FFi3 

a a - 



SCL4060AB 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS' 



PARAMETER 


Vdd 


CONDITIONS 


Tuow^ 


+25°C 


Thigh ^ 


Units 


(Vdc) 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
CURRENT 


Idd 


5 

10 
15 


V|N=Vss or Vdd 
All valid input 
combinations 


- 


5 
10 
15 


- 


0.05 

0.1 

0.2 


5 
10 
20 


- 


150 
300 
600 


jUAdc 


OUTPUT HIGH (SOURCE) 

CURRENT 
C, 0, F, H device 


'oh 


5 
10 
15 


VoH=4.6V 
VoH=9.5V 
VoH=13.5V 
V|N=VssOrVDD 


-0.15 
-0.37 
-1.25 


- 


-0.12 

-0.3 

-1.0 


-0.5 

-1.15 

-4.5 


- 


-0.08 
-0.21 
-0.69 


- 


mAdc 


E device 




5 
10 
15 


VoH=4.6V 

VoH=9.5V 
VoH=13.5V 
ViN=Vss or Vdd 


-0. 1 4 
-0.35 
-1.2 


- 


-0.12 

-0.3 

-1.0 


-0.5 

-1.15 

^.5 


- 


-0.1 
-0.25 
-0.85 




mAdc 


OUTPUT LOW (SINK) 
CURRENT 
C, D, F, H device 




5 
10 
15 


VoL=0.4V 
VoL=0.5V 
VoL=1-5V 
ViN=Vss or Vdd 


0.15 
0.37 
1.25 




0.12 

0.3 

1.0 


0.5 
1.0 
5.8 




0.08 
0.21 
0.69 




mAdc 


E device 




5 
10 
15 


VoL=0.4V 
VoL=0.5V 
VoL=1.5V 
ViN=Vss or Vdd 


0.14 
0.35 
1.2 




0.12 

0.3 

1.0 


0.5 
1.0 
5.8 




0.10 
0.25 
0.85 




mAdc 



NOTES: ' Remaining Static Electrical Characteristics are listed under "501-40008 Series Family Specifications". 
' Tlow = -55°C for C, D, F, H device. 
- -40"C for E device. 
Thigh " +125°C for C, D, F, H device. 
= + 85°C for E device. 



DYNAMIC CHARACTERISTICS (Cl ' SOpF, Ta = 25°C) 



PARAMETER 


VoD 

<Vde) 


Min. 


Typ. 


Max. 


Unitt 


CLOCKED OPERATION 


PROPAGATION DELAY TIME 














Clock to 04 


tpLH.tpHL 


5 




650 


1300 


ns 






10 




325 


650 








15 




260 


520 




Of to Qj + 1 


tpLH. tpHL 


5 




150 


300 


ns 






10 




75 


150 








15 




60 


120 




OUTPUT TRANSITION TIME 


^TLH' ^THL 


5 




180 


360 


ns 






10 




90 


180 








15 




65 


130 




MINIMUM CLOCK PULSE WIDTH 


PWcL 


5 




100 


200 


ns 






10 




'50 


100 








15 




40 


80 




MAXIMUM CLOCK FREQUENCY 


fcL 


5 


2.0 


4.0 




MHz 




10 


4.0 


8.0 










15 


5 


10 






MAXIMUM CLOCK RISE AND FALL TIME 


trCL.tfCL 


5 


15 






JiS 




10 


15 












15 


5 








RESET OPERATION 


PROPAGATION DELAY TIME 


tpHL 


5 




300 


600 


ns 






10 




150 


300 








15 




120 


240 




MINIMUM RESET PULSE WIDTH 


PWr 


5 




150 


300 


ns 






10 




75 


150 








15 




60 


120 




RESET REMOVAL TIME 


trem 


5 




250 


500 


ns 






10 




125 


250 








15 




100 


200 






SCL4060AB 



V,s, DR/UN VOLTASE (VdC) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 















1 -1 

R Udc a 


— 












■Vos 
















y 


= -1 


VdC 






























tS — ~ 


15 V 
















-V, 


dc— 
























































































1 



Typical P-Channel 
Source Current Characteristics 



Vos = 10 VdC 



-Vos = 5Vdc- 

_l I L 



= 25" C 



2 4 6 8 10 12 14 16 18 20 
V„. DRAIN VOLTAGE (Vdc) 



Typical N-Channel 
Sink Current Characteristics 



TIMING DIAGRAM 



1 2 4 8 16 32 64 128 256 S12 1024 2048 4096 8192 16.384 

Clock -LTLTLTLr "LT U~ "LT "LT "LT "LT "LT "LT "LT "LT "LT "LT "LT 

R«SM 1 




Q13 




TYPICAL COUNTER STAGE 




166 

\ 



APPLICATIONS INFORMATION 



SCL4060AB 



TYPICAL COMPONENT VALUES AND CIRCUIT PERFORMANCE' 




OSCILLATOR 


RS 








FREQUENCY 


Kn 




Ct 




MHc 


«o 


46 


1 pF 


0-3 


100 Hz 


«0 


« 


0-1 


0.3 


1000 Hi 


480 


46 


0.01 nf 


0.4 


tOKHt 


4GD 


46 


Q-OOt lif 


OJ 


100 KHi 


460 


46 


100 pF 


0.7 




« 


4A 


100 pF 


1 



Typical RC oscillator circuit 




5Mn<Rf<100Mj2 
RS=«(5X->10X) Rs(XTAL) 

CsCt . . . 

Cs+Ct ^MXTAU 



Typiori crystal oscillator circuit 



I SCL4060AB 
I 




3 



TYPICAL COMPONENT VALUES 
FOR OPERATION FROM 60 Ht 
INPUT AT VOD'S TO 19 VOLTS: 
RS'190 KO 

Ri 'ssoim 



(FOR USE WHCN INPUT StSIULS WITH 
SLOW RISE-niL TIME «E USED 
AS CLOCK) 



Input pulse-shaping circuit (Schmitt trigger) 



*0 PIN9 



Input circuit characteristies for pulse-shaping 
circuit. 
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SCL4066B 




Multiplexing of Analog or 



FEATURES 

♦ Transmission or 
Digital Signals 

4 80^2 Typical ON-Resistance for 15-Volt oper- 
ation 

# Switch ON-Resistance Matched to within 5^ 
over IS-Volt Signal-Input Range 

4 ON-Resistance Flat over Full Peak-to-Paak Sig- 
nal Range 
4 High Degree of Linearity: 

<0.5% Distortion (typ) @ fjj = 1kHz, 
Vis = 5Vp.p, Vdd-Vss>10V, Rl = 10kS2 
4 Extremely Low OFF switch Leakage Resulting 
in very Low Offset Current and High Effective 
OFF Resistance: 

lOpA (typ) @ Vdd-Vss= 10V, Ta=25°C 
4 Extremely High Control Input Impedance (Corir 
trol Circuit Isolated from Signal Circuit): 
101 2 £2 (typ) 
4 Low Crosstalk between Switches: 

-SOdB (typ) e fjs= 0.9MHz, R|. = 1k£2 
4 Matched Control-Input to Signal-Output Capac- 
itance Reduces Output Signal Transients 
4 Frequency Response, Stwitch ON = 40MHz (typ) 



DESCRIPTION 

The SCL4066B is a Quad Bilateral Switch 
intended for the transmission or multiplexing of 
analog or digital signals. It is pin-for-pin compatible 
with the SCL4016B, but exhibits a much lower 
ON-resistance. In addition, the ON-resistance is rel- 
atively constant over the full input signal range. 
The SCL4066 consists of four independent bilat- 
eral switches. A single control signal is required per 
switch. Both the P and the N device in a given 
switch are biased ON or OFF simultaneously by 
the control signal. As shown below, the well of the 
N-channel device on each switch is either tied to 
the input when the switch is ON or to Vss when 
the switch is OFF. This configuration minimizes 
the variation of the switch-transistor threshold 



CMOS QUAD ANALOG SWITCH 



CONNECTION DIAGRAM 
(all packages) 

Switch 





A 


Switch D Switch C 








Vdd 

1 


C 
1 


c iN^OLrrouT in 
1 1 1 1 1 


14 


13 


12 11 10 9 8 






SCL4066B 


1 


2 


3 4 5 6 7 



^ I I I I r 

in output in c c 

Switch A Switch B 



Vss 



Switch 
C 



Add suffix for package: 

C 14-pin Cerdip F 14-pln Flat 
D 14-pin Ceramic H Chip 
E 14-pin Epoxy 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vqq - Vgs 3 to 15 Vdc 
Operating Temperature T/^ 



C, D, F, H Device 
E Device 



-55 to +125 
-40 to +85 



°C 



voltage with input-signal, and thus keeps the ON- 
resistance low over the full operating range. 

The advantages over single-channel switches in- 
clude peak input-signal voltage swings equal to the 
full supply voltage, and more constant ON-imped- 
ance over the input-signal range. For sample-and- 
hold applications, however, the SCL4016 is 
recommended. 



SCHEMATIC DI/»3RAM (one of four switches) 



NORMAL OPERATION 
CONTROL-LINE BIASING 
SWITCH ON.VtT.Voo 
SWITCH OfF.VC V'Vss 



4>- 



EL 



SIGNAL-LEVEL RANGE: 



LOGIC DIAGRAM 




16S 



ELECTRICAL CHARACTERISTICS 



SCL4066B 



STATIC CHARACTERISTICS ' ' 



PARAMETER 


CONDITIONS 


Vss 


VoD 


' LOW 


25° C 


T 2 

' HIGH 


Units 


(Vdc) 


(Vdcl 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
CURRENT 


Ido 


ViN = Vss or Vdd 
All valid input 
combinations 







5 
10 
15 




0.05 

0.1 

0.2 




0.0005 
0.001 
0.002 


0.05 

0.1 

0.2 




1.5 
3.0 
6.0 


(uAdc 


MINIMUM INPUT HIGH 

VOLTAGE 

(Control Input) 


V|H 


V|s =Vss 
Vos=Vdd 
Irtc =10uA 







5 
10 
15 


- 


4.0 
8.0 
12.0 


- 


2.75 
5.5 

8.25 


4.0 
8.0 
12.0 


- 


4.0 

8.0 
12.0 


Vdc 


MAXIMUM INPUT LOW 

VOLTAGE 

(Control Input) 


ViL 


V,s=Vss 

V OS » DD 

los =1QfiA 







5 
10 
15 


1.0 
2.0 
3.0 


- 


1.0 
2.0 

3.0 


2.25 

4.5 

6.75 




1.0 

2.0 
3.0 


- 


Vdc 


^ITPH INPllT/niiTPllT 
LEAKAGE 


•OFF 


V|s=±7.5Vdc 


-7.5 


+7.5 




±100 




±0.01 


±100 




±200 


nAdc 


ON-RESISTANCE 
C.D.F.H device 


Ron 


Vc =Vdd 

VsS<V|s<V0D 


-7.5 



+7.5 

+^ 5 


- 


220 


- 


80 


280 


- 


320 


a 






Rl = 10kS2 


-5 



+5 
+10 


- 


310 


- 


120 


400 


- 


550 


n 








-2.5 



+2.5 
+5 


- 


2000 




270 


2500 


- 


3500 




E devj(» 


Ron 


Vc =Vdd 


-7.5 



+7.5 
+15 


- 


250 


- 


80 


280 


- 


300 


n 






Rl =iokn 


■5 



+5 
+10 


- 


330 


- 


120 


400 


- 


520 


a 








-2.5 



+2.5 
+5 




2100 




270 


2500 




3200 


n 


ON-REStSTANCE MATCH 
(Same package) 


ARoN 


Vc =Voo 

Vss<V,s<Vc,D 


■7.5 



+7.5 
+15 








5 








n 








-5 



+5 
+10 








10 








n 








-2.6 



+2.5 
+5 








10 








12 



NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4CX)0B Series Family Specifications*. 
' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

' This device has been designed for balanced output drive currentispteific«ioi»». Consult FamMy Specifleatiom. 



red 



SCL4066B 

ELECTRICAL CHARACTERISTICS (Continued) 



DYNAMIC CHARACTERISTICS (Cl = 50pF, Ta = 25°C) 



PARAMETER 


CONDITIONS 


Vss 
(Vdc) 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


SIGNAL INPUTS (Vj^) AND OUTPUTS (Vo,) 


PROPAGATION DELAY TIME 
Signal Input to Signal Output 


tpLH, 

tpHL 


Vc=Vdd 
V|s=Square 

Wave 
Rl = lOkn 







5 
10 
15 


- 


20 
10 
7.5 


40 
20 
15 


ns 


BANDWIDTH (-3dB) 
(Sine Wave) 


BW 


centered 
@i O.OVdc 


Rl 

ikn 


-5 


+5 




54 




MHz 


lokn 


40 


100k£2 


38 




37 


INSERTION LOSS 

(=20 log.o^) 

* is 




Vc=Vdd 

Vis=5Vp.p 
centered 
(S) O.OVdc 


Rl 

ikn 


-5 


+5 


- 


2.3 


- 


dB 


lOkn 


0.2 


lOOkSl 


0.1 


iMn 


0.05 


SIGNAL DISTORTION 
(Sine Wave) 




Vc=Vdd 
Vis=5V„ 
centered 
@ O.OVdc 
fis= 1.0kHz 
R, = lOkn 


-5 


+5 




0.16 




% 


FEEDTH ROUGH (-SOdB) 




Vc=Vss 
Vis=5Vp.p 
centered 
©O.OVdc 


Rl 

ikn 


-5 


+5 


- 


1250 


- 


kHz 


lOkn 


140 




18 


mo. 


2 


CROSSTALK (-DUuB) 
Between two switches 




Vc(A)=Vdd 

Vc{B)=Vss 

Vb(A)=5V„ 

centered 

@O.OVdc 

Rl = lOkn 


-5 


+5 




0.9 




MHz 


CAPACITANCE 
Input 

Output 

Feedthrough 


Cis 


Vc=Vs8 


-5 


+5 




8 




pF 


Co. 


8 


pF 


Cjos 


0.5 


pF 


CONTROL INPUT (Vc) 


PROPAGATION DELAY TIME 
Turn on 


tpc 


Vss<V|,<Vdd 
Rl = lOkn 







5 
10 
15 




50 
25 
20 


100 
50 
40 


ns 


MAXIMUM INPUT 
FREQUENCY 


fc 


Vss<Vi,<VDD 

RL = 1.0kn 







5 
10 
15 




5 
10 
12 




MHz 


CROSSTALK 
(To signal port) 




V(.=Square Wave 
Rl = lOkn 
Rin = I.Okn 







5 
10 
15 




30 
50 
100 




mV 
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SCL4066B 




Typical channel ON resistance vs. signal voltage for Typical ON ctoaderistiis f or 1 of 4 channels, 

three values of supply voltage (Vpp-Vsg) 



SUPPLY volts: V[>0"+5,Vss'-5 
INPUT SIGNAL VOLTS tVis>- 5 Vp-p 

SINEWAVE(I.77RMS) 
CONTROL VOLTS Ot'"-*"* 
• LOAD CAMCrMICE*ICFllt.-»CHETEII> 



^lOS 

r-Hf— 1 



R F VOLTMETER 
BOONTON RADIO 
H00EL9I-CA 
OR EOtflV. 



I 9 I 




MPUT SWNAL FIICQUENCV (f|,>HHl 



Typ. switch frequency response - switch "ON" 




SUPPLY VOLTS: Vqc' + S. Vss'-5 
CONTROL VOLTS (Vc)"-5 

INPUT SIGNAL VOLTS lVi,)-5Vp-p SINE WAVE(t7rRIIIS1 | 
LOAD CAPACITANCE (Cl)"CFIXTURE*CmETER 
nXTURE AND METER NULLED OUT 

105 (FIXTURE) 



MPUT StOUL FKEOUENCV Hi,) UK 



Typ. feedthru vs. freq. — switch "OFF" 



SUPPLY VOLTS :VoD-»5-.Vss -5 |ff] | [Jf 

INPUT SIGNAL VOLTS (Vi^- 5 Vp-p SINE WAVE (177 RMS) 
FIXTURE AND METER NULLED OUT 



I III 



I I I 11 

vc'Vdd 



if - VI, lA) NfTr 



2 0F4 SMITCHCS 




, R F VOLTMETER 
SS BOONTON 
MODEL 91 
OR EOUIV. 



INPUT snwu. FUEOUENCT (fi,)— >« 



Typ. ereaetalk between switch circuits in the same 
package 



•iov__ »c 

oU-\- o— f [> 

tr*tf>>20m 




ARE CaffjeCT^ TO V«, 



Tm circuit, erosstalk-controi input to signal output 



1^1 



SCL4066B 



SPECIAL CONSIDERATIONS - SCL4066B 

In applications where separate power sources are used to drive Vjjd and the signal 
inputs, the Vqd current capability should exceed Vqd/Rl <fL = effective external 
load of the 4 SCL4066B bilateral switches). This provision avoids any permanent 
current flow or clamp action on the Vqq supply when power is applied or removed 
from SCL4066B. 

In certain applications, the external load-resistor current may include both Vqd 
signal-line components. To avoid drawing Vqq current when switch current flows 
into terminals 1 , 4, 8, or 11 , the voltage drop across the bidirectional switch must not 
exceed 0.8 volt (calculated from Ron values shown). 

No Vqo current will flow through R|_ if the switch current flows into terminals 2, 3, 
9, or 10. Failure to observe this condition may result in distortion of the signal. 



APPLICATIONS INFORMATION 



d IKT 



— 1 



"IS 



•o-m 



o-^r— o 



XfSAO- 



"isbO 



'ose2 



JT. 



Basic Swritch Functions using the SCL4066B 



TTL 

CONTROL 



fC3 

SELECT O- 



'C1 

SELECT O- 



C4=0.001C| 

HI 



C3=0.01C| 

-HI 



C2=0.1C| 

HI 



^1 




"3 




FREOUEHCY - Hz 



A|, (VOLTAGE GAIN BELOW BREAK FREQUENCY) 



-OVOUT 



Ic (BREAK FREOUENCVI ■ 



2.R3CX 



(UNITY GAIN FREQUENCY! - — ' 

&R,Cx 

MAX ATTENUATION ''-^^^ 



Active Low Pass Filter with Digitally Selected Break Frequency 
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SCL4069UB 




FEATURES 

4 Fully "B'-Series Compatible 

4 Diode Protection on all Inputs 

4 Balanced Output Drive Current Specifications 

4 Pin Compatible with 74C04 

DESCRIPTION 

The SCL4069UB consists of six CIVIOS inverter 
circuits. The device is intended for general-purpose 
Inverter applications where the higher output drive 
and level-shifting feature of the SCL4009UB and 
SCL4049UB are not required.* TheSCL4069UB is 
particularly useful for quasi-linear circuits such as 
oscillators (See Applications Information). 

* For pin-to-pin compatibility with the SCL4009LIB 
and SCL4049UB, the SCL4449UB is available. 



SCHEMATIC DIAGRAM 
(one of six inverters) 




23 5 7.5 10 125 15 
INPUT VOLTiWE IVi) — V 



Typical current and vollage transfer charactariilics 



CMOS HEX INVERTER 



CONNECTION DIAGRAM 
(all packages) 



Vdd 

1 


6A 
1 , 


6Y 5A 5Y 
1 1 1 


4A 
..i 


4Y 

1 


14 


13 


12 11 10 


9 


8 






SCL4069UB 






1 


2 


3 4 5 


6 


7 


1 

1A 


1 

1Y 


1 1 1 
2A 2Y 3A 


1 

3y 


1 

Vss 



Atlcl suffix for package: 

C 14-pin Cerdip 

D 14-pin Ceramic 

E 14-pin Epoxy 

F 14-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vqd - Vgg 3 to 15 Vdc 

Operating Temperature T/\ 
C, D, F, H Device -55 to +1 25 °C 

E Device -40 to +85 °C 



LOGIC DIAGRAM 



1A 




1Y 


2A 




2Y 


3A 




3Y 


4A 




4Y 


5A 




5Y 


6A 




6Y 




Vss 


= 7 



VoD = 14 
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SCL4069UB 



ELECTRICAL CHARACTERISTICS 



STATIC CHARACTER ISTICS''^ 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 


'LOW 


+25°C 


Thigh^ 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


'dd 






















CURRENT 




5 


ViN=Vss or Vdo 




0.05 




0.0005 


0.05 




1.5 


/uAdc 






10 


All valid input 




0.10 




0.001 


0.10 




3.0 








15 


combinations 




0.20 




0.002 


0.20 




6.0 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications'. 
* Tuow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

^ This device has been designed for balaiKed output drive current specifications. Consult Family Specifications. 



DYNAMIC CHARACTERISTICS (Cl °50pF, Ta = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 


tpLH.tPHL 


5 




60 


120 


ns 






10 




30 


60 








15 




25 


50 




OUTPUT TRANSITION TJIWE 




5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 





Vo,, DRAIN VOLTAffi (INIc) 

20 -18 -16 -14 -12 -10 -8 -6 -4 -2 

T I r 



-10 Vdc 



-Vr.s =-15 Vdc- 



:2: 



Tj = 25" C 
I I 



-5 j:- 

-10 ' 
o 

-15 g 

-20 S 
n 

-25 i 
-30 S 

-35 5 

-40 I 

-45 S 
-50 



Typical P-Channel 
Source Current Characteristics 




~1 I r- 

•¥r., = 15Vdc- 



.Vos = 5Vdc 

J L 



T, = 25-C 
J L 



2 4 6 B 10 12 14 16 18 20 
Vx, DRAW VbLTABE (Vdc) 



Typical N-Channel 
Sink Current Characteristics 



APPLICATIONS INFORMATION 



W6 SCL4069 








5Mn<R,«100Mn 




XTAL ' 








4 . 





Typical crystal oscillator circuit 




1 



2.2RtCt 
Rs=:(2X-»I0X) Rr 



— vw 

UPPER SWITCHING POINT: 
«S*"t "op 



SWITCHING POINT: 



R, > Rs 



Typical RC oscillator circuit Input pluse shaping circuit (Schmitt 

Trigger) 



t74 



SCU070B 




CMOS 

QUAD EXCLUSIVE-OR GATE 



FEATURES 

♦ Buffered Outputs 

4 Diode Protection on all Inputs 

♦ Fully "B"-Series Compatible 

4 Balanced Output Drive Current Specifications 
4 Pin Compatible with 4030 types, MCI 4507, 
74086 



DESCRIPTION 

The SCL4070B contains four independent ex- 
clusive-OR gates integrated on a single monolithic 
silicon chip. Each exclusive-OR gate consists of five 
N-channel and five P-channel enhancement-mode 
transistors, plus output buffering devices. 

TRUTH TABLE 
(one of four gates) 



A 


B 


Y 











1 





1 





1 


1 


1 


1 






Where 1 = High Level 
= Low Level 



LOGIC DIAGRAM 



SCL4070B 



CONNECTION DIAGRAM 
(all packages) 



Vdd 

,1 


4B 
1 


4A 4Y 3Y 
-J \ U 


3B 


3A 


14 


13 


12 11 10 


9 


8 


1 


L 


':CL4070B 
J 4 5 


6 


7 


1 

1A 


1 

IB 


1 1 1 
1 Y 2Y 2A 


2B 


-j ' 

vss 



Add suffix for package: 

C 14-pin Cerdip 

D 14-pin Ceramic 

E 14-pin Epoxy 

F 14-pin Flat 

H Chip 



RECOMMENDED OPERAXrNG CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vqd - Vss 3 to 15 Vdc 
Operating Temperature T/^ 



C, D, F, H Device 
E Device 



-55 to +125 
-40 to +85 



oc 
OC 



Note: The SCL4070B is identical to the SCL4030B; 
the devices are fully interchangeable in all 
applications. 



SCHEMATIC DIAGRAM 
(one of four gatat) 




FUNCTION DIAGRAM 



3A 
3B 
4A 
4B 



3 1Y 



4 2Y 



::^>-.o3Y 



Y = A®B 

Vdd = Pin 14 
Vss = Pin 7 



SCL4070B 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS " 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 




+25°C 


Thigh ^ 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
























CURRENT 




5 


VtN =Vss or Vdd 




0.05 




0.0005 


0.05 




1.5 


MAdc 






10 


All valid input 




0.10 




0.001 


0.10 




3.0 








15 


combinations 




0.20 




0.002 


0.20 




6.0 





NOTES: ' Remaining Static Electrical Characteristics are listed under ''SCL4000B Series Family Specifications". 
' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +12S°C for C, D, F, H device. 
= + 85°C for E device. 

' This device has been designed for balanced output drive current specifications. Consult Family Sfwcifications. 



DYNAMIC CHARACTERISTICS (Cl = 50pF, T^ = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 


tpLH.tPHL 


5 




175 


350 


ns 






10 




70 


140 








15 




50 


100 




OUTPUT TRANSITION TIIVIE 


tTLH.tTHL 


5 




100 


200 


ns 




10 




50 


100 








15 




40 


80 





Vm. DRAM VOLTME (Wc) 

-20 -18 -16 -14 -12 -10 -8-6-4-2 











1 

u — 


1 














»GS ■ 


















-10 




















Vic- 








































































.s — 


15 V 


dc 




























= 25 


°C- 



-5 




-10 


X 

a 


-15 




-20 


X 




r> 


-25 


c 

as 


-30 


a 

m 




z 


-35 


— ( 


-40 




-45 




•SO 





Typical P-Channel 
Source Current Characteristics 





50 




45 


< 


40 


¥- 


35 


tu 


30 


flC 




flC 
3 


25 


U 


20 


z 


£ 


15 


o 


10 


2 


5 



"1 — \ — r- 

- Vos = 15 Vdc - 




T» = 25''C 



4 6 8 10 12 14 16 18 20 
Vk, DRMN voltage (Vdt) 



Typical N-Channel 
Sink Current Characteristics 



APPLICATIONS INFORMATION 
8-BIT TWO'S COMPLEMENT ADDER^BTRACTOR 



SCL4070B 




A, e, 82 >j B,>4 64 

Jc, SCL4008B 



1 — r 

Sj u 



•l •[ Az •! *3 >S *4 14 

SCL4008B •=< 



1 — I — I — r 

S» »• »7 S»< 



'0' "An 

'I ■ -SUaTRACT 



Si.a-»i...»l'i..-» 



Two's complement numbers and 
their equivalent decimal vaiuat 
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SCL4071B, SCL4072B 
SCL4075B 




SCL4071B - Quad 2-lnput OR 
SCL4072B - Dual 4-lnput OR 
SCL4075B - Triple 3-titpiit OR 

FEATURES 

^ Buffered Outputs 

4 Diode Protection on all Inputs 

♦ Fully "B"-Series Compatible 

4 Balanced Output Drive Current Specifications 

TRUTH TABLE 



Inputs 


Output 


00 ... 

All other combinations 




1 



FUNCTION DIAGRAMS 



SCL4071B 



1A 1 
IB 2 
2A 5 
2B S 
3A 8 
3B 9 
4A12 
4B13 




1 Y 



2Y 



10 3Y 




SCL4072B 




SCL4075B 




1Y 



6 2Y 



10 3Y 



Y=A + B + C 



Vdd= Pin 14 
Vss =■ Pin 7 
for alf Devices 



CMOS OR GATES 



CONNECTION DIAGRAMS 






(all packages) 






Vdd 

1 


4B 

_L 


4A 4Y 3Y 
1 1 1 


SB 

— L— 


3A 
1 




14 


13 


12 11 10 


9 


8 










SCL4071B 










1 


2 


3 4 5 


6 


7 




1 

1A 


1 

IB 


1 1 1 
1Y 2Y 2A 


1 

2B 


1 

Vss 


Vdd 

1 


2 Y 
1 


2D 2C 2B 

1 1 1 


2A 

1 


NC 

1 




14 


13 


12 11 10 


9 


8 










SCL4072B 










1 


2 


3 4 5 


6 


7 




1 

1 Y 


T 

1A 


1 1 1 

IB 1C ID 


1 

NC 


1 

Vss 


Vdd 
1 


3C 
1 


3B 3A 3Y 
1 1 1 


1Y 
1 


1C 

1 




14 


13 


12 11 10 


9 


8 










SCL4075B 










1 


2 


3 4 5 


6 


7 




1 

1A 


1 

IB 


1 1 1 
2A 2B 2C 


T" 

2Y 


1 

Vss 




Add suffix for package: 








C 14-pin Cerdip 








D 14-pin Ceramic 








E 14-pin Epoxy 








F 14-pin Flat 










H Chip 







RECOMMENDED OPERATING OONDITIONS 
For maximum reliability: 
DC Supply Voltage Vqq - Vss 3 to 15 
Operating Temperature T/^ 



C, D. F, H Device 
E Device 



-55 to +125 
-40 to +85 



Vdc 

oc 
oc 



SCL4071B, SCL4072B, SCL4075B 



ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS" 



PARAM6TER 


Vdd 
(Vdc) 


CONDITIONS 




+25°C 


Thigh' 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


'dd 






















CURRENT 




5 


V|N=Vss or VoD 




0.05 




0.0005 


0.05 




1.5 


juAdc 






10 


All valid inpii 




0. 10 




0.001 


0.10 




3.0 








15 


combinations 




U,20 




0.002 


0.20 




6.0 





' Tlow = -55°C for C, D, F. H device. 

= -40°C for E device. 
Thigh = +125°C for C, D, F, Hdevice. 
= + 85°C for E device. 

^ These devices have been designed for balanced output drive current specifications. Consult Family Specifications. 



DYNAMIC CHARACTERISTICS (Cl =50pF,Ta = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION 6ELAY TIIME 


fpLH.tpHL 


5 




150 


300 


ns 






10 




65 


130 








15 




50 


100 




OUTPUT TRANSITION TIME 


tTLHf tyHL 


5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 





V,», DRAW VOLTME (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 



■ V™ =-10 Vdc 



-V„, =-16Vdc. 



:2: 




-5 =- 

-10 ^ 
a 

-15 g 

-20 S 
n 

-25 = 
-30 S 

-36 5 
-40 I 



_1 L 



-SO 



Typical P-Channel 
Source Current Characteristics 

LOGIC DIAGRAMS 



SCL4071B 



SCL4072B 




SCL4075B 













1 


15 V 




















dc 






































































Vc 


s=1 


Vdi 
























































= 5 


Ifdc 








= 25 


' C - 






1 1 






-T. 



2 4 6 8 10 12 14 16 18 20 
Vos. DRAIN VOLTAGE (Vdc) 



Typical N-Channel 
Sink Current Characteristics 

SCHEMATIC DIAGRAM SCL4072B (1 of 2 gates) 



1^ 




\^ HE H 




"»» *M 



IeTB 



SGL4076B 




CMOS 4-BIT D-TYPE REGISTER 



FEATURES 

♦ 
♦ 
♦ 
♦ 
♦ 



3-State Outputs with Gated Control Lines 
Fully Independent Clock 
Asynchronous Reset 

Fully Static Operation - DC to 12MHz @ lOVdc 
Balanced Output Drive Current Specifications 



DESCRIPTION 

The SCL4076B 4-bit Register consists of 
four D-Type flip-flops operating synchronously 
from a common Clock. OR-gated Output Disable 
inputs force the outputs into a high-impedance 
state for use in bus-organized systems. OR-gated 
Data Disable inputs cause the Q outputs to be fed 
back to the D Inputs of the flip-flops. Thus, they 
are inhibited from changing state while the clock- 
ing process remains undisturbed. An asynchronous 
Master Reset Is provided to clear all four flip-flops 
simultaneously independent of the Clock or Dis- 
able Inputs. 



TRUTH TABLE 



CONNECTION DIAGRAM 
(all padcages) 



Vdd 
1 


R 
1 


D1 
. 1 


D2 D3 D4 
1 1 1 


G2 


G1 
1 


16 


15 


14 


13 12 11 


10 


9 








SCL4076B 






1 


2 


3 


4 5 6 


7 


8 




1 


1 

Q1 


1 1 1 
Q2 Q3 Q4 


■■'I 
CL 


nr 

vss 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 











Next 










Data Input 




State 




RECOMMENDED OPERATING CONDITIONS 






Disable 


Data 


Output 




For maximum reliability: 


Reset 


Clock 


G1 G2 


D 


Q 




1 


X 


X X 


X 







DC Supply Voltage Vqd - ^ss 3 to 15 Vdc 








X X 


X 


Q 


NC 


Operating Temperature T/\ 







1 X 


X 


Q 


NC 


C, D, F, H Device -55 to +1 25 °C 







X 1 


X 


Q 


NC 


E Device -40 to +85 °C 










1 


1 



























1 


X X 


X 


Q 


NC 









X X 


X 


Q 


NC 





When either Output Disable M or N is high, the outputs are 
disabled {high impedance state); however sequential operation 
of the flip-flops is not affected. 

1 = High Level X = Don't Care 

= Low Level NC = No Change 



BLOCK DIAGRAM 









IB — 


Reset Q1 


3 


14 


D1 




13 — 


D2 




12 


D3 Q2 


4 


11 


D4 




10 — 


G2 i Data 




9 


Q1 f DiUbK Q3 


— 5 


7 


Clock 




2 — 


N 1 Output 




1 — 


M f*^" Q4 


6 




Voo - '« 






Vss " * 
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SCL4076B 



ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS'^ 



PARAMETER 


(Vdc) 


CONDITIONS 






+25°C 


Thigh' 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
CURRENT 


Idd 


5 
10 
15 


V|N=Vss or Vdd 
All valid input 
combinations 




5 
10 
20 




0.05 

0.1 

0.2 


5 
10 
20 




150 
300 
600 


MAdc 


3-STATE OUTPUT LtAKAGE 
CURRENT 


IZL 


15 






±0.1 




±10-" 


±0.1 




±1.0 


uAdc 



NOTES: ' Remaining Static Electrical Characteristics are listed under *SCL4000B Series Family Specifications'. 
' Tlow = -55°C for C, D, F, H device. 
= -40*'C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

' This device has been designed for balanced output drive current specifications. Consult Family Specifications. 



DYNAMIC CHARACTERISTICS (Cl = 50pF,Ta =25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


CLOCKED OPERATION 


PROPAGATION DELAY TIME 














Clock to 


IPLH' tPHL 


5 


- 


150 


300 


ns 






10 


- 


70 


140 








15 


- 


45 


90 




Output Disable to Q 


tpHZ. tpLZ 


5 


- 


75 


150 


ns 






10 




40 


80 








IS 


— 


30 


60 






VzH-tpZL 


5 




80 


160 


ns 






10 




35 


70 








15 




25 


50 




OUTPUT TRANSITION TIME 


^TLH-tTHL 


5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 




MINIMUM CLOCK PULSE WIDTH 


PWcL 


5 




80 


160 


ns 






10 




40 


80 








15 




30 


60 




MAXIMUM CLOCK FREQUENCY 


fcL 


5 


3.0 


6.0 




MHz 






10 


6.0 


12 










15 


8,0 


16 






MAXIMUM CLOCK RISE & FALL TIME' 


trCL.tfCL 


5 


15 






MS 






10 


15 












15 


15 








MINIMUM SETUP TIME 














Data Inputs 


t„,up 


5 




75 


150 


ns 






10 




40 


80 








15 




30 


60 




Data Disable Inputs 


^setup 


5 




100 


200 


ns 






10 




60 


120 








15 




45 


90 




MINIMUM HOLD TIME 














All Inputs 


^hold 


5 




75 


150 


ns 






10 




35 


70 








IS 




30 


60 




RESET OPERATION 


PROPAGATION DELAY TIME 


tpHL 


5 




200 


400 


ns 






10 




100 


200 








15 




75 


150 




MINIMUM RESET PULSE WIDTH 


PWr 


5 




75 


150 


ns 






10 




40 


80 








15 




30 


60 




RESET REMOVAL TIME 


^rem 


5 




100 


200 


ns 






10 




60 


120 








15 




45 


90 





When units are cascaded, the maximum rise and fall times of the clock Input should be equal to or 
less ^an the transition times of the data outputs driving data infMJts, (rius ttie propagation dday of 
the output driving stage for the output capacitive load. 
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SCL4076B 



V,», DRAIN VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 



1 I r 

Vos = -5 VdC- 



Vos=-10Vdc 



.Vcs=-15Vdc- 



:2: 



T^ = 25»C 
I I 



-5 

-10 

-15 

-20 

-25 

-30 

-35 

-40 

-45 

-50 



Typical P'Channel 
Source Current Characteristics 




n — I — r- 

-V«, = 15lMe- 



T, = 25°C 



Vcs, DRUM 



8 10 12 14 16 18 20 
¥OLTME (Vdc) 



Typical N-Channel 
Sink Current Characteristics 



TIMING DIAGRAM 



-H h— Input Rfie and Fall 20 ns 

^ input vHv|°* / V 

InformatlonJ/ / \ 



'setup- 
Clock 



tpLH- 
Q Output 



50% 
PWh- 



ns^ 
90% 




Reset = 

Data Disable G1 and G2 = 
Output Disable M and N = 



THREE-STATE PROPAGATION DELAY 
WAVESHAPE AND CIRCUIT 




= 2.5 V @ Vdd = 5 V. 
10 V. and 1 5 V 



Outputs 
ConnacVBd 



^ 2V@Vdd= 5V 

/ U 6 V @ Vdd= 10 V 

10% { 1= 10V@Vdo = 15V 

* Vm 



Disconnected 



Anv Q 
Output 



Other \Z 
Inputs 
Output 
Disable o 
M or N 



-Vol 

Connecnd 



Vss *w ^2 and tp»i 



Cl = 50 pf 



LOGIC DIAGRAM 



Ou^ut Disable N 20 — 



Data Disable G1 9 
Ctata DiMbIa G2 10 




Clock 7 O [/O-^ 



so— [>- 





D Q 



1A« 



SCL4077B 




FEATURES 

4 Buffered Oiitputs 

^ Diode Proteetion on all Inputs 

^ Fully "B"-Serie5 Compatible 

4 Balanced Output Drive Current Specification 

DESCRIPTION 

The SCL4077B contains four independent ex- 
clusive-NOR gates integrated on a single monolithic 
silicon chip. Each exclusive-NOR gate consists of 
five N-channel and five P-channel enhancement- 
mode transistors, plus output buffering devices. 

TRUTH TABLE 
(one of four gates) 



A 


B 


Y 








1 


1 








/ 


1 





1 


1 


1 



Where 1 = High Level 
= Low Level 



LOGIC DIAGRAIM 
(one of four gates) 



SCL4077B 



CMOS 

QUAD EXCLUSIVE-NOR GATE 



CONNECTION DIAGRAM 
(all packages) 



Vdd 

1 


4B 
1 


4A 4Y 3Y 
1 1 1 


3B 
_L_ 


3A 
_l , 


14 


13 


12 11 10 


9 


8 






SCL4077B 






1 


2 


3 4 5 


6 


7 


1 

1A 


1 

IB 


1 1 1 
1Y 2Y 2A 


1 

2B 


1 

Vss 



Add suffix for package: 

C 14-pin Cerdip 

D 14-pin Ceramic 

E 1 4-pin Epoxy 

F 14-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 

DC Supply Voltage Vdd " VsS 3 to 15 Vdc 

Operating Temperature T/^ 
C, D, F, H Device -55 to +125 °C 

E Dewtce - -40 to *^ °C 



SCHEMATIC DIAGRAM 
(one of four gate) 




FUNCTION DIAGRAM 



1 A 
IB 
2A 
2B 
3A 
3B 
4A 
4B 



S3E>' 



1Y 



2Y 



3Y 



4Y 



Y = A e B 



SCL4077B 



ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS'-' 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 




+25°C 


Thigh* 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


'dd 






















CURRENT 


5 


V| N = Vss or Vdd 




0.05 




0.0005 


0.05 




1.5 


fjAdc 






10 


All valid input 




0.10 




0.001 


0.10 




3.0 








15 


combinations 




0.20 




0.002 


0.20 




6.0 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications''. 
* Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

^ This device has been designed for balanced output drive current speeifleations.' Consult Family Spn^fieBtioins. 



DYNAMIC CHARACTERISTICS (Cj. = 50pF, Ta = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 
















5 




150 


300 


ns 






10 




65 


130 








15 




50 


100 




OUTPUT TRANSITION TIME 


txLH. tTHL 
















5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 





V„s. DRAIN VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 












1 1 1 






-5 - 

-10 * 
a 

-15 g 
-20 * 
-25 = 
-30 S 
-35 5 
-40 3 
-45 1 
-50 












Ut. 
































GS ~ 


-ID 


Vdc" 




r 


































































-V, 


^ — ~ 


15 V 














































= zo- 1. - 

1 







Typical P-Channel 
Source Current Characteristics 



50 

I 40 
- 35 
S 30 
% 25 

20 

i '5 

= 10 

T 5 













1 


















\ 


GS — 


15 V 


dc- 






































































Vg 


s = 1 


OVdi 
























































= 5 


Idc 








= 25 


" C - 






1 1 






-T, 



2 4 6 a 10 12 14 16 18 20 
Vk. DRMN voltage (Vdc) 



Typical N-Channel 
Sink Cur^'ent Characteristics 
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SCL4081B, SCU082B 
SCL4073B 




SCL4081B - Quad 2-lnput AND 
SCL4082B - Dual 4-lnput AND 
SCL4073B - Triple 3-lnput AND 

FEATURES 

4 Buffered Outputs 

4 Diode Protection on all Inputs 

♦ Fully "B"-Seriet Compatible 

QwtiMit Drive Currant Speeificctions 

TRUTH TABLE 



Inputs 


Output 


1 1 •• ■ 1 

All other combinations 


1 




FUNCTION DIAGRAMS 



SCL4081B 




10 3Y 



■■ ABC 



Vss - Pin 7 
for all Devices 



CMOS AND GATES 



CONNECTION DIAGRAMS 

(all packages) 



Vdd 

1 


4B 
_1_ 


4A 
1 


4Y 

_L. 


3Y 
.].. 


3B 
1 


3A 
_l , 


14 


13 


12 


11 


10 


9 


8 






SCL4081B 






1 


2 


3 


4 


5 


6 


7 


1 

1A 


1 

IB 


1 

1Y 


1 

2Y 


1 

2A 


-r 

28 


-j ' 


1 


2Y 

-L. 


2D 
_1 


2C 
1 


2B 

-L. 


2A 


NC 

_l — , 


14 


13 


12 


11 


10 


9 


8 






SCL4082B 






1 


2 


3 


4 


5 


6 


7 


1 

1Y 


1 

1A 


1 

18 


1 

1C 


1 

ID 


1 

NC 


I 

Vss 


Vdd 
1 


3C 
1 


3B 
1 


3A 
1 


3Y 
1 


1 Y 

1 


1C 


14 


13 


12 


11 


10 


9 


8 






SCL4073B 






1 


2 


3 


4 


5 


6 


7 


1 

1A 


T- 

18 


-r- 

2A 


T" 

28 


1 

2C 


1 

2Y 


-I ' 

Vss 



Add suffix for package: 

C 14-pin Cerdip 

O 14-pin Ceramic 

E 14-pin Epoxy 

F 14-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITipNS 
For maximum reliability: 

DC Supply Voltage Vdd " Vss 3 to 15 
Operating Temperature T/^ 



C, D, F, H Device 
E Device 



-55 to +125 
-40 to +85 



Vdc 

OC 
OC 
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SCUOSIB, SCL40KB, SCL407^ 

ELECTRICAL eMARACTERlSTICS 



STATIC CHARACTERISTICS 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 




+2S°C 




Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


'dd 






















CURRENT 


5 


ViN =Vss orVoD 




0.05 




0.0005 


0.05 




1.5 


jUAdc 






10 


All valid input 




0.10 




0.001 


0.10 




3.0 








15 


combinations 




0.20 




0.002 


0.20 




6.0 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL40008 Series Family Spedfications*. 
^ Tlow = -5S°C for C. D, F, H device. 
= -40*'C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 8B°C for E device. 

^ These devtees have been designed for balanced output drive oureiit s|ieGifiicaiion$, Consul} Fam% Speeifinftfonca 



DYNAMIC CHARACTERISTICS (Cl = 50pF, Ta = 25°C) 



PARAMETER 


Vdd 
(Vdcl 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 


tpLH. tpHL 


5 




150 


300 


ns 




10 




65 


130 








15 




50 


100 




OUTPUT TRANSITION TIME 


*TLH.*THt 


5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 






Typical P-Channel Typical N-Channel 

Source Current Characteristics Sink Current Characteristics 



LOGIC DIAGRAIVIS SCHEMATIC DIAGRAM - SCL4082B (1 of 2 gates) 




SCL4093B Preliminary 




FEATURES 

4 Schmitt Trigger Action on each Input with no 

External Components 
^ Quad 2-lnput NANO Configuration 
♦ Noise Immunity Greater than 50% 
^ No Limit on Input Rise and Fall Times 
^ Balaiiced Output Drive Curreiit ^^ecif icaticHis 



DESCRIPTION 

The SCL4093B consists of four Schmitt 
trigger circuits. Each circuit functions as a 2- 
input NAND gate with Schmitt trigger action on 
both inputs. The gate switches at different points 
for positive- and negative-going signals. The differ- 
ence between the positive voltage (Vp) and the 
negative voltage (V^) is defined as the hysteresis 
voltage (V(^). This device is useful in high-noise 
environments and in wave and pulse shapers and 
multivibrators. 



CMOS 

QUAD SCHMITT TRIGGER 



CONNECTION DIAGRAM 
(all padcages) 



Vdd 

1 — L_ 


4A 
.i 


4B 4Y 3Y 
1 1 1 


3A 
_1_ 


3B 
-I , 


U 


13 


12 11 10 


9 


8 






SCL4093B 






1 


2 


3 4 5 


6 


7 


1 

1A 


1 

IB 


1 1 1 

1Y 2Y 2A 


-r 

2B 


-1 ' 

Vss 



Add suffix for package: 

C 14-pin Cerdip 

D 14-pin Ceramic 

E 14-pin Epoxy 

F 14-pin Fiat 

H Chip 



LOGIC DIAGRAM 



Y = AB 



* All inputs protected by 
Standard Protection Network 



RECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 
DC Supply Voltage Vqd - Vss 3 to 15 Vdc 
Operating Temperature T/^ 
C, D, F, H Device -55 to -H25 OC 

E Device -40 to -i-85 °C 




1«S 



SCL4093B (Preliminary) 

ELECTRICAL CHARACTERISTtCS 



STATIC CHARACTERISTICS " 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 




+25°C 


Thigh' 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
CURRENT 


Idd 


5 
10 
15 


V|M=Vss or Vdd 
All valid Input 
combinations 




0.05 
0.10 
0.20 




0.0005 

0.001 

0.002 


0.05 
0.10 
0.20 




1.5 
3.0 
6.0 


/uAdc 


POSITIVE TRIGGER 
THRESHOLD VOLTAGE 


Vp 

IMl) 


5 
10 
15 




3 typ 
5.9 typ 
8.9 typ 


2.9 typ 
5.9 typ 
8.9 typ 


2.9 typ 
5.9 typ 
8.9 typ 


Vdc 


NEGATIVE TRIGGER 
THRESHOLD VOLTAGE 


Vn 


5 
10 
15 




2.6 typ 
4 typ 
5.5 typ 


2.3 typ 
3.9 typ 

5.4 typ 


2.1 typ 
3.8 typ 
5.3 typ 


Vdc 



NOTES: ' Remaining Static Electrical Characteristics are listed under ''SCL4000B Series Family Specifications'. 
' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

^ This device has been designed for balanced output drive current specifications. Consult Family Specifications. 



DYNAMIC CHARACTERISTICS (Cl = 50pF, Ta = 25°C) 



PARAMETER 


VpD 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 


tpiiH.tPHL 


5 




300 


600 


ns 






TO 




150 


300 








15 




120 


240 




OUTPUT TRANSITION TIME 


ItLH. tTHL 


5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 





Vds, DRAIN VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 













1 
















■ r.s- 3 " 


dc- 
















1 














\ 




-10 


vac 






































































-Vc 


s — 


15 V 


fc- 














































1 



-5 

-10 ^ 
o 

-15 I 

-20 » 
o 

-25 i 

-30 S 

-35 5 

-40 3 

-45 & 
-50 



Typical P-Channel 
' Source Current Characteristics 



50 

tr 45 

S 40 

- 35 

£ 30 

E 

g 25 

^ 20 

= 10 

J 5 















1 














V 




la v 


oc 




















































3 = 1 


Vdc 
















Vo 










y 














































= 5 


Vdc 








— 9K 








1 








-Ta 


1 



2 4 6 B 10 12 14 16 18 20 
Vk, dram VOLTASE (WC) 



Typical N-Channei 
Sink Current CfisracteHsties 



SCL4093B (Preliminary) 



1 


•DO 




— 




— 1 — 





DRIVER 
OUTPUT 
CHARACTERISTIC 



'"-TL 



DO 



LOGIC "\' f 
OUTPUT 
REGION 


- ''a 


LOGIC "0" 
OUTPUT 
REGION y 


"OL 





LOAD 

INPUT 
CHARACTERISTIC 



LOGIC "i" 
INPUT ^ 
V REGION 



(MAX) 

J. IMIN) 



OGIC '0' 
' INPUT 
'REGION , 



Definition of Vp^Vfj and V|-(. 



Transfer characteristic 
of 1 of 4 gates. 



Input and output characteristics. 




_t_ 



, , ALL 

Vo fln^OTHEfl 

Vjy INPUTS 



IMPUT VOLTAGE (Vjl-V 



Typical current and voltage transfer characteristics. 



8 

X 21 

I ° 



SUPPLY VOLTAGE (V™|— V 



SUPPLY VOLTAGEtyppl-IS 




AMBIENT TEMPERATURE (Ta)'2S*C 




SUPPLY VOLTAGE (Voo)-V 



Typical voltage transfer characteristics as a 
function of temperature. 



Typical trigger threshold voltes^ vs. Vqq. 



Typical per cent hysteresis vs. supply voltage. 



APPLICATIONS INFORMATION 



TO CONTROL 
SIGNAL 
OR Vnn 



::z^:^ii>-_rLn:: 



'/. SCL4093B 



' TO CONTROL 
' SIGNAL 
>■ OR *0D 



_nir 



1/4SCL4093B 

t„ s RC i» 1-^ 



so ka < R < I wn 

IdO pF < c < I ^ F 



MiofUMtable muttivibrator. 



TO CONTROL SIGNAL 

1/4 SCL4G93B 




soka < R< I Mn 

100 »F< C< I^F 



AsiiiMe multivibrator. 
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SCL4160B, SCL4161B 
SCL4162B, SCL4163B 
Preliminary 

FEATURES 

♦ BCD Decade (SCL4160B, SCL4162B) or 4-Bit 

Binary (SCL4161B, SCL4163B) Counting 
4 Internal Look-Ahead for Fast Gounting 
4 Carry Output for Cascading 
4 Synchronously Programmable 
4 Sychronous Counting 
4 Load Control Input 

4 Clear Input - Asynchronous (SCL4160B, SCL4161B) 

or Synchronous (SCL4162B, SCL4163B) 
4 Static Operation - DC to SMHz e lOVdG 
4 - Balanced Output Drive Current SpeeifiGatioiw 



DESCRIPTION 

The SCL4160B - SCL4163B are Synchronous 
Programnnable Counters constructed with comple- 
mentary MOS P-Ghannel and N-Channel enhance- 
ment-mode devices in a single monolithic structure. 
These counters are functionally equivalent to the 
74160 - 74163 TTL counters. 

Two are synchronous programmable decade 
counters with asynchronous and synchronous Clear 
inputs respectively (SCL4160, SCL4162). The 
other two are 4-bit binary counters with asynchron- 
ous and synchronous Clear respectively (SCL4161, 
SCL4163). 



CMOS SYNCHRONOUS 
4-BIT COUNTERS 



CONNECTION DIAGRAM 

(all packages) 



1 1 1 


Q2 Q3 Q4 TE 
1 1 1 1 


L 
1 


16 15 14 


13 12 11 10 


Q 


SCL4160B - SCL4163B 




1 2 3 


4 5 6 7 


8 


* I 1 1 
CLR CLK PI 


I 1 I 1 
P2 P3 P4 PE 


nr 

vss 


Add suffix for package: 




C 


16-pin Cerdip 




D 


16-pin Ceramic 




E 


18-pin Epoxy 




F 


16-pin Flat 




H 


Chip 





RECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 
DC Supply Voltage Vqd - ^SS 3 to 15 Vdc 
Operating Temperature T/^ 



C, D, F, H Peviee 
E Device 



^to-H2S 
-40to+8S 



oc 
OC 



SYNCHRONOUS MODE SELECTION 
SCL4160B/SCL4161B 



L 


PE 


TE 


Mode 


L 


X 


X 


Preset 


H 


L 


X 


No Change 


H 


X 


L 


No Change 


H 


H 


H 


Count 



H = H igh level 



Low level 



X = Don't care 



SYNCHRONOUS MODE SELECTION 
SCL4162B/SCL4163B 



CLR 


L 


PE 


TE 


Mode 


H 


L 


X 


X 


Preset 


H 


H 


L 


X 


No Change 


H 


H 


X 


L 


No Change 


H 


H 


H 


H 


Count 


L 


X 


X 


X 


Reset 



H = High level 



BLOCK DIAGRAM 



PE 


Q1 


TE 




Clear 


Q2 


Load 




Clock 


03 


PI 




P2 


04 


P3 




P4 


Carry 


Qut 


Vdd- 


Pin 16 


vss- 


Pin a 



SELECTOR GUIDE 



' Lovy level 



X - Den't c«;ra. 



CLEAR 


MODULUS 


DECADE 


BINARY 


Asynchronous 
Synchronous 


SCL4160B 
SCL41^B 


SCL4161B 
SCL4163B 



18» 



_L 



SC1.4160B, SCL4161B, SCL4162B, SCL4163B (PreKlninary) 



FUNCTION AL D ESCR IPTION 



These counters are fully programmable; that Is, 
the outputs may be preset to either level. As pre- 
setting is synchronous, setting up a low level at the 
Load input disables the counter and causes the out- 
puts to agree with the setup data after the next 
Clock pulse regardless of the levels of the Enable 
Inputs. Low-to-high transitions at the Load input 
should be avoided when the Clock is low if the 
Enable inputs are high at or before the transition. 
The Clear function for the SCL4160, SCL4161 is 
asynchronous and a low level at the Clear input 
sets all four of the flip-flop outputs low regardless 
of the levels of the Clock, Load or Enable inputs. 
The Clear function for the SCL4162 and SCL4163 
is synchronous and a low level at the Clear inputs 
sets all four of the flip-flop outputs low after the 
next Clock pulse regardless of the levels of the 
Enable inputs. This synchronous Clear allows the 
count Isngth to be modified easily; decoding the 



maximum count desired can be accomplished with 
one external NAND gate. The gate output is con- 
nected to the Clear input to synchronously clear 
the counter to 0000 (LLLL). 

The carry look-ahead circuitry provides for cas- 
cading counters for n-bit synchronous applications 
without additional gating. Instrumental in accomp- 
lishing this function are two Count Enable inputs 
and a Carry output. Both Count Enable inputs 
(PE, TE) must be high to count, and Enable input 
TE is fed forward to enable the carry output. The 
Carry output thus enabled will produce a positive 
output pulse with a duration approximately equal 
to the positive portion of the Q1 output. This 
positive overflow Carry pulse can be used to enable 
successive cascaded stages. High-to-loW'level trans- 
itions at the Enable PE or TE inputs should oeciir 
only when the Clock input is high. 



Vcs. DRAIN VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 



-15 Vdc- 




Typical P-Channel 
Source Current Characteristics 





50 




46 


-a 
< 


40 


t~ 


35 


z 

Ul 


30 


cc 




cc 

13 


25 


u 


20 


z 
< 


15 


cc 


o 


10 




5 




1 — \ — r- 

Vr., = 15Vdc- 



Vo5 = 10 Vdc 



Vr,s = 5VdC 



T» = 25° C 
J L 



2 4 6 8: 10 12 14 16 18 20 
«»B DfUIN VOLTAeE (Vdc) 



Typical N-Channel 
Sink Current Characteristics 



SWITCHING WAVEFORMS 



Data Input 



BUSWg-tPE&rTE) 



,u,p {Clear) SCL4162B, SC L41 ©33. oRiy. 



* I 'setup 
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SCL4160B, SCL4161B. SCL416%, S§L4163B 9>raliininary) 
ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS ' ' 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 


1 LOW 


+25°C 


Thigh ^ 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


'dd 






















CURRENT 




5 


V|N = Vssor Vdd 




5 




0.05 


5 




150 


fiAdc 






10 


All valid input 




10 




0.1 


10 




300 








15 


combinations 




20 




0.2 


20 




600 





NOTES; ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications". 
^ Ti_ow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

These devices have been designed for balanced output drive current specifications. Consult Family Specifications. 



DYNAMIC CHARACTERISTICS (Cl = 50pF, Ta = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


CLOCKED OPERATION 


PROPAGATION DELAY TIME 


tpLH» tpHL 












Clock to Q 


5 


— 


200 


400 


ns 






10 


— 


80 


160 








15 


- 


60 


120 




Clock to Carry Out 




5 


_ 


240 


480 


ns 






10 


_ 


95 


190 








15 


- 


75 


150 




TE to Carry Out 




5 




180 


360 


ns 






10 


- 


70 


140 








15 


— 


50^ 


100 




OUTPUT TRANSITION TIME 


tTLH.tTHL 














5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 




MINIMUM CLOCK PULSE WIDTH 


PWgl 














5 




85 


170 


ns 






10 




35 


70 








15 




25 


50 




MAXIMUM CLOCK FfiEQUENGY 


'■fcL 
















5 


2.0 


3.0 




MHz 






10 


5.5 


8.5 










15 


8.0 


12.0 






MAXIMUM CLOCK RISE AND FALL TIME' 


VCL. tfCL 














5 


50 






ms 






10 


50 


oo 










15 


50 








MINIMUM SETUP TIME 


^setup 












Data to Clock 




5 




120 


240 


ns 






10 




45 


90 








15 




30 


65 




Load to Clock 




5 




120 


240 


ns 






10 




45 


90 








15 




30 


65 




PE or TE to Clock 




5 




170 


340 


ns 






10 




70 


140 








15 




50 


100 




CLEAR OPERATION 


PROPAGATION DELAY TIME 


tpLH- tpHL 












Clear to Q 












(SCL 4160, SCL 4161 only) 




5 




150 


300 


ns 






10 




50 


100 








15 




30 


60 




MINIMUM SETUP TIME 


1«etup 












Clear to Clock 


5 




120 


240 


ns 


(SCL 4162, SCL 41 63 only) 




10 




50 


100 








15 




30 


60 





' When units are cascaded, the maximum rise and fall times of the clock input should be equal to or 
less than the transition times of the data outputs driving data inputs, plus the propagation delay of 
the output driving stage for the output capacitive load. 
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SCL4160B, SGL416tB, SCt4162B, SCL4163B (Preliminary) 



SCL4160B, SCL4162B LOGIC DIAGRAM 
(Clear is synchronous for SCL4162B) 



1. Clear outputs to zero. 

2. Preset to BCD seven. 



Sequence illustrated in waveforms: 

3. Count to eight, nine, zero, one, two and three. 

4. Inhibit 




SCL4160B. SCL4162B TIMING DIAGRAM 



"LT 



,_r 



eiocK ESCL4IS3B)- 
Cloefc{S.CL41Sa"B)- 



Tjn_JTJiJTJTJTJiJiJTJT_rLr 
iJrJnjnjnjnjTjnjnjTJ^mjnj" 
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SCL4160B. SCL4t61B. SCL4162B, SCL4163B (Preliminary) 



SCL4161B, SCL4163B LOGIC DIAGRAM 
(Clear is Synchronous for SCL4163B) 



Sequence iHustrated in waveforms: 

t. Clear outputs to zero. 3. Cmnmt to thirt»«n, fourtseft, f ift»«n, asra* PIS Mtli two. 



2. Preset to binary twelve. 4. Inhibit. 




SCL4161B, SCL4163B TIMING DIAGRAM 



eiow t8GL41«3Bl - 



aoct: {SCL4167B1- 



Cloctt (SCL4163B) - 
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SCL4402B NOR-Type 
SGL4412B NAND-Type 



FEATURES 

# Dual 4-lnput Gates with Uncommitted Output 
Transistors 

4 Simplifies Construction of Combinational 

Logic Functions 
4 CMOS-to-TTL Interface Capability 
4 All Inputs Diode-Protected 
4 Balanced Output Drive Current Specifications 

DESCRIPTION 

These devices are buffered Dual 4-input NOR 
Gates (SCL4402B) and NAND Gates (SCL4412B), 
with uncommitted output transistors. Gate expan- 
sion, complex combinational gating, and Interface 
circuits can be constructed from these devices. 

LOGIC DIAGRAMS 



SCL4402B 



U 



SCL4412B 



1^ 



Vm DIUIN VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 




-Vos=-15Vdc. 



Typical P-Channel 
Source Current Characteristics 



CMOS EXPANDABLE GATES 



CONIMECTION DIAGRAM 
{all packages) 



INIr ins D-Pr S-Nr 

Vdd B||^2b 1N4b ^D-Nb ^ 



J L 



16 15 14 13 12 11 10 9 
SCL4402B SCL4412B 

1 2 3 4 5 6 7 8 



1 

INI , 



I r 



IN3 ; 



S-P, 



\N4a 



D-Pa 



I 

D-N/ 



D = Drain 
S = Source 



Add suffix for package: 

C 16-pln Cerdip 

D 16-pln Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vdd " ^SS 3 to 15 Vdc 
Operating Temperature T/^ 



C, D, F, H Device 
E Device 



-55 to -H 25 OC 
-40 to +85 OC 



50 

•S- 45 

I 40 

- 35 

£ 30 

= 25 

^ 20 

S 15 

= 10 

J 5 













1 


15 V 
















V 


cs = 


dc 


























I' 














































s = 1 


Vdc 






















































= 5 


Kdc 








= 25 


•c- 






1 1 









2 4 6 8 10 12 14 16 18 20 
V„s, DRAIN VOLTAGE (Vdc) 



Typical N-Channel 
Sink Current Characteristics 
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SCL4402B.SCL4412B 



ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS 



PARAMETER 


Vdd 

(Vdc) 


CONDITIONS 


Tlow^ 


+25°C 


Thigh^ 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


'dd 






















CURRENT 


5 


V|N = Vssor VoD 




0.05 




0.0005 


0.05 




1.5 


/iAdc 






10 


All valid input 




0.10 




0.001 


0.10 




3.0 








15 


combinations 




0.20 




0.002 


0.20 




6.0 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications'. 
* Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 

Thigh =+125°Cfor C, D, F, H device. 
= + 85°C for E device. 

' These devices have been designed for balanced output drive current specifications. Consult Family Specifications. 
DYNAMIC CHARACTERISTICS (C,. = 50pF, Ta - 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 














Connected as Dual 4-lnput Gates 




5 




125 


250 


ns 






10 




60 


120 








15 




45 


90 




OUTPUT TRANSITION TIME 


Itlh.'thl 
















5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 





APPLICATIONS INFORMATION 
SCL4402B 



IS ' 



X 



8-lnput NOB Configuration 

f- 1*2 + 3+4* 1J+ 13* H t IS 



Dual 4 -lnput OR/NAND G ate 
». (1 + a* i* «i -re + 13 + 14 * isi 



Hi 



Interfacing CMOS to TTL 



SCL4412B 



3^ 

(— 'lO 



a: 



8-lnput NAND 

t 1 2 3-4 12 13-14 15 



J' 



3- 



, — 3 y-l-|H»Nl-|h— N 
u — 'i- i^ Ih^ 

8 

Dual 4-lnput AND/NOR Gate 

t • M23-4I • (15-1314 ISi 



Fpr ftdditioiiai inf^rmatlpn, ApplicatiQ.n Npte AN-102. 



tm 



SCL4404B 




FEATURES 

4 8-Stage Synchronous Counter 

4 Buffered Outputs from all 8 Stages 

4 Direct Reset 

♦ Fully Static Operation - DC to 8MHz @ lOVdc 
4 Balanced Output Drive Current Specifications 



DESCRIPTION 

The SCL4404B consists of eight synchronous, 
single-phase clocked counting stages, with the Q 
output of each stage accessible. The counter is 
reset to all "zeroes" by a high level on the Reset 
line. Each stage of the counter utilizes a master- 
slave flip-flop configuration. The state of the 
counter is advanced one step in binary order on 
the negative-going transition of the input clocl< 
pulse. 



CMOS 

8-STAGE BINARY COUNTER 



CONNECTIOIM DIAGRAM 
(all packages) 



Vdd 

1 


Qs 
1 


Q-, Q2 NC 
1 1 1 


Q3 NC 
1 1 


14 


13 


12 11 10 


9 8 






SCL4404B 




1 


2 


3 4 5 


6 7 


1 

CLK 


■I 

R 


1 1 1 
Q7 Qg Q5 


1 1 
Q4 Vss 



Add suffix for package: 

C 14-pin Cerdip 

D 14-pin Ceramic 

E 14-pin Epoxy 

F 14-pin Flat 

H Chip 



TRUTH TABLE 



CLOCK 


RESET 


OUTPUT STATE 







No Chang* 







Advance to next 
ctsto 


X 


1 


Atl Outpult mrm lew 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 
DC Supply Voltage Vqd " ^ss 3 to 15 Vdc 
Operating Temperature T/^ 



X - Don't Csro 



C, D, F, H Device 
E Device 



-55 to +125 
-40 to +85 



OC 
OC 




SCL4404B 



ELECTRICAL CHARACTERISTICS 



STATIC CHARACTEBISTICS '-^ 



PARAMETER 


Vdd 

(Vdc) 


CONDITIONS 


Tlow 


+25°C 


Thigh ^ 


Units 


Min. 


Max. 


Min, 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


'dd 


















150 


^Adc 


CURRENT 


5 


V|N = Vss or Vdd 




5 




0.05 


5 








10 


All valid input 




10 




0.1 


10 




300 








15 


combinations 




20 




0.2 


20 




600 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications". 
' Tlow = -55°C for C, D, F, H device. 
= -40''C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

' This device has been designed for balanced output drive current specifications. Consult Family Specifications. 



DYNAMIC CHARACTERISTICS (Ct = 50pF, Ta = 25°C) 



PARAMETER 


Vdd 

(Vdc) 


Min. 


Typ. 


Max. 


Units 


CLOCKED OPERATION 


PROPAGATION DELAY TIME 


tpuH- tpHL 














5 




250 


500 


ns 






10 




125 


250 








IB 




100 


200 




OUTPUT TRANSITION TIME 


tTLH'tTHL 














5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 




MINIMUM CLOCK PULSE WIDTH 


PWcL 
















5 




125 


250 


ns 






10 




65 


130 








15 




50 


100 




MAXIMUM CLOCK FREQUENCY 


fcL 














5 


2.0 


4.0 




MHz 






10 


4.0 


8.0 










15 


5 


10 






MAXIMUM CLOCK RISE AND FALL TIME 


trCL' ffCL 
















5 


15 






MS 






10 


5 












15 


3 








RESET OPERATION 


PROPAGATION BELAY TIME 
















5 




175 


350 


ns 






10 




75 


150 








15 




60 


120 




MINIMUM RESET PULSE WIDTH 


PW„ 
















5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 




RESET REMOVAL TIME 


Vem 
















5 




200 


400 


ns 






10 




90 


180 








15 




65 


130 






Typical P Channel Typical N-Channel 

Source Current Characteristics Sink Current Characteristics 



IS? 



SCL4416AB 




CMOS QUAD ANALOG SWITCH 



FEATURES 

♦ DPDT Switch Operation Without External Logic 
4 Wide Range of Digital and Analog Signal Levels — 

Digital or Analog Signal to 18 Volts peak 
4 Low ON Resistance — 

200^2 typ. over 15Vp.p Signal Input Range, 

VdD - Vss= 15V 
^ Matched Switch Characteristics - 10^ typ. 

Difference Between Rqn Values at a Fixed 

Bias Point over 15 Vp.p Signal Input Range, 

VqD - Vss= 15V 
4 High "ON/OFF" Output Voltage Ratio — 

65 dB typ. @ fjs = 10 kHz, Rl = lOkfZ 
4 High Degree of Linearity — 0.4% Distortion 

typ. @ f is = 1 kHz, Vj, = 5 Vp.p. Vdd " VsS = 

10V, Rl = 10 kn 

♦ Extremely low OFF Switch Leakage Resulting 
in Very Low Offset Current and High Effective 
OFF Switch Resistance— 10 pA typ. 

@ VpD - Vss = 10V, Ta = 25° C 
4 Extremely High Control input Impedance 

(Control Circuit Isolated from Signal Circuit) — 

10l2J2 typ. 
4 Low Crosstalk Between Switches — 50dB typ. 

@fis = 0.9MHz, Rl = 1kS2 
4 Matched Control-Input to Signal-Output 

Capacitances - Reduces Output Signal Transients 
4 Transmits Frequencies up to 40MHz 

DESCRIPTION 

The SCL4416AB is a single-chip monolithic 
silicon integrated circuit containing eight N-channel 
and eight P-channel enhancement-mode MOS tran- 
sistors connected to from four independent bi- 
lateral signal switches. Each switch consists of 
both P- and N-channel devices with common source 
and drain connections. A single control signal is 
required per switch. Both P and N devices in a 



CONNECTION DIAGRAM 
(all packages) 

SWITCH SWITCH SWITCH 
ADC 



Vdd c 



IN OUT OUT IN 



14 


13 12 11 10 


9 


8 




SCL4416AB 






1 


2 3 4 5 


6 


7 


1 

IN 


1 1 1 1 

OUT OUT IN C 


1 

c 


I 

Vss 



SWITCH SWITCH SWITCH 
ABC 

Add suffix for package: 

C 14-pin Cerdip F 14-pin Flat 
D 14-pin Ceramic H Chip 
E 14-pin Epoxy 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vqd - Vss 3 to 15 
Operating Temperature T/^ 



C, D, F, H Device 
E Device 



-55 to -Hi 25 
-40 to +85 



Vdc 

°C 
OC 



given switch are biased ON or OFF by the control 
signal. The CMOS switch permits peak input-sig- 
nal voltage swings equal to the full supply voltage, 
a considerable advantage over single-channel types. 



SCHEMATIC DIAGRAM 



LOGIC DIAGRAM 




NOTE: 

All switch P-channel substrates are Internally connected to terminal No. 14. 
All switch N-channel substrates are internally connected to terminal No. 7. 

*Noto the differance from the SCL4016AB 
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«eL«41fiAB 



EiECTftfGAL fHAR^TlBISTI^ 



STATIC CHARACTERISTICS" 



PARAMETER 


CONDITIONS 


Vss 
(Vdc) 


Vdd 

(Vdc) 




25 C 


Thigh^ 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
CURRENT 


'dd 


ViN = Vss °' Vdd 
Ail valid input 
combinations 







5 
10 
15 




0.05 
0.1 

o!2 




0.000! 
0.001 
0.002 


0.05 

0.1 

0.2 




1.5 
3.0 
6.0 


)LiAdc 


MINIMUM INPUT HIGH 

VOLTAGE 

(Control input) 


V|H 


Vis - Vss 
Vos = Vdd 
los =1«<A 







5 
10 
15 




2.9 
2.9 
2.9 




1.5 

1,5 

1,5 


2.9 

2.7 
2.7 




2.4 

2.4 
2.4 


Vdc 


MAXIMUM INPUT LOW 

VOLTAGE 

(Control Input) 


V|L 


V,s =Vss 
Vos=Vdo 
los 'lOfA 







5 
10 
15 


0.9 
0.9 
0.9 




0.7 
0.7 
0,7 


1.5 
1.6 
1.5 




0.4 
0.4 
0.4 




Vdc 


SWITCH INPUT/OUTPUT 

LEAKAGE 

(Switch off) 


'off 


Vc-Vss" 


v.- 

±7.5 
±5 


-7,5 
-B 


-'7.5 
+ 5 




+250 
±125 




±0.1 
±0.01 


±250 
±125 




±2500 
±1250 


nAdc 


ON-RESISTANCE 
C, D. F, H device 

Edevics 


Ron 


Vc'Vod" 
Rl = lOkJJ 


Vis 
(Vdc) 

+7.5 
-7.5 
±0.25 


-7.5 


+7.5 


- 


360 
360 
775 


- 


200 
200 
280 


400 
400 
850 


- 


600 
600 
1230 


n 


+5 
-5 

±0.25 


-5 


+5 


- 


600 
600 
1870 


- 


250 
250 
580 


660 
650 
2000 


- 


960 
960 
2600 


SI 


+15 

+0.25 

+9.3 





+15 




360 
360 
775 




200 
200 
300 


400 
400 
850 




600 
600 
1230 


n 


+10 

+0,25 

+5.6 





+10 


- 


600 
600 
1870 


- 


250 
250 
560 


660 
660 
2000 


- 


960 
960 
2600 


n 


Ron 


Vc = Voo" 
Rl - 101(12 


V,s 
(Vdc) 

+7.5 
-7.5 
±0.25 


-7.5 


+7,5 




370 
370 
790 


- 


200 
200 
280 


400 
400 
860 




520 
520 
1080 


n 


+5 
-5 

±0.25 


-5 


+5 


- 


610 
610 
1900 


- 


260 
250 
580 


660 
660 
2000 


- 


840 
840 
2380 


n 


+15 

+0.25 

+9.3 





+ 15 




370 
370 
790 




200 
200 
300 


400 

400 
860 




520 

520 
lOBO 


S! 


+10 

+0.25 

+6.6 





+ 10 




610 
610 
1900 




250 
250 
560 


660 
660 
2000 




840 
840 
2380 


n 


ON-RESISTANCE MATCH 
(Same package) 


ARoN 


Vo = Vdd* 
Rl - 10kS2 


Vis 
(Vdc) 

±7.5 
±& 


-7.5 
-5 


+7.5 
+5 








10 
IB 








n 



NOTES: ' Remaining Static Electrical Characteristics are listed under '^L40dOB Series Family Specifications*. 
^ Tlow = -BB'C for C, D, F, H device. 
= -40*0 for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device, 

^ This device has been designed for balanced output drive current specifications. Consult Family Specifications. 
^ Reverse poliarity of Vc (control 'mput) for sWItc^m B and C. 



DYNAMIC CHARACTERISTICS <C|. = 50 pF, Ta = 25°C) 



PARAMETER 


CONDITIONS 


Vss 
(Vdc) 


Vdd 
(Vdd 


Min. 


Typ. 


Max. 


Uniu 


SIGNAL INPUTS (V|s) AND OUTPUTS (Vqs) 


PROPAGATION DELAY TIME 
Signal input to 
signal output 


tpLH, 
tpHL 


Vc - Vdd' 

V|s = square wave 

Rl -lOktl 







5 
10 
15 




20 
10 
7.5 


40 
20 
15 


ns 


BANDWIDTH (-3dB) 


BW 




Rl 














(Sine Wave) 




Vc = Vdd' 


li<12 


-6 


+5 




54 




MHz 






Vis = 5Vp, 


ioi<n 








40 










centered 


iooi<n 








38 










@0.avdc 


1MS2 








37 







ma 



ELECTftlCAL CHARACTERISE^ {iofitinued) 



DYNAMIC CHARACTERISTICS (Cl = 50 pF, T^ = 25" C) (Continued) 



PARAMETER 


CONDITIONS 


Vss 
IVdc) 


Vdd 
IVdcl 


Min. 


Typ. 


1 

Max. 


Units 


SIGNAL INPUTS (V|s) AND OUTPUTS IVqs) {Continued) 


INSERTION LOSS 




















( = 20 hn ■■■ 

V|S 




Vc =Vdd' 


ikn 


■5 


+5 


- 


2.3 


- 


dS 




Vis - 


lOkn 








0.2 


- 








centered 
SOOVdc 


lOOkSJ 








0.1 


- 








iMn 








0.05 






SIGNAL DISTORTION 
(Sine Wave) 




Vc = V„o' 
V,s = 5V„^ 
centered 
CTOVdc 
f,s = 1.0kHz 
Rl = lOklJ 


■5 


+5 


- 


0.4 


- 


% 


FEEDTHROUGH (-SOdB) 




Vc = Vss' 


Rl 


















Vis - 6V„ 

centered 

®O.OVdc 


1kJ2 


-5 


+5 




1250 




kHz 






10kS2 








1« 










lOOkn 








18 












IMS! 








2 






CROSSTALK i-Stm) 
(Betwem tNVO 9wi1idie4 




Vc (A) = Voo' 
Vc (Bl - Vss ' 
V,s(A) = 5V„^ 
centered 
@O.OVdc 
Rl - 1.0k 


-5 


+5 




0.9 




MHz 


CAPACITANCE 
Input 


C,s 












4 




pF 


Output 


Cos 


Vc = Vss' 




-5 


+5 




4 




pF 


Feedthroush 


Cros 












0.2 




pF 


CONTROL INPUT (Vq) 


PROPAGATION DELAY TIME 

Turn on 


*PLH, 
tpHL 


Vss < Vb < Voo 
Ru - lOkSJ 







6 
10 
15 




40 
20 
15 


80 
40 
30 


ns 


MAXIMUM INPUT FREQUENCY 




Vss < Vb < Voo 
Rl - 1.0kO 








6 
10 
15 




6 
10 
12 




MHz 


CROSSTALK 
(To signal port) 




Vc = Square wave 
Rl - lOkSJ 

R,N - i.akn 







5 
10 
IS 




30 
SO 
100 




mV 



NOTE: ' Reverse polarity of Vc (control input) for switches B and C, 



TYPICAL ON-RESISTANCE CHARACTERISTICS 



CHARAC- 
TERISTIC- 


CONDITIONS 


LOAD 
CONDITIONS 


R|.-1kn 


RL-IOkn 


Rl - lookn 


Voo 

(V) 


Vss 

(V) 


1(11 


V|. 

IVI 


VALUE 

ini 


Vh 

IV) 


VALUE 

(121 


Vi. 
(V) 


"on 


*1t 





200 


♦15 


200 


♦15 


180 


+15 


200 





200 





200 





"om'"™"' 


♦15 





300 


♦11 


300 


♦9.3 


320 


♦9.2 


"on 


♦10 





2S0 


♦ 10 


250 


♦10 


240 


♦10 


290 





2S0 





300 


a 


"on'™"' 


♦10 





soo 


♦7.4 


560 


♦5.6 


610 


♦5.5 


"on 


♦ 6 





sao 


♦ 5 


470 


♦ 5 


450 


♦ 5 


GOO 





580 





800 





"on*™"' 


♦ B 





1.7k 


♦4.2 


7k 


♦2.9 


33k 


+2.7 


"on 


♦7.6 


-7.5 


200 


+7.5 


200 


♦7.5 


180 


+7.5 


200 


-7,5 


200 


-7 5 


180 


-7.5 


"on'™"' 


♦7.5 


-7.5 


290 


10.25 


280 


126 


400 


tO-2S 


"on 


♦ s 


- 5 


260 


+ 5 


250 


+ 5 


240 


♦ 5 


310 


- 5 


250 


- 5 


240 


-5 




♦ 5 


- 5 


600 


±0.25 


580 


t0.2S 


7E0 


±0.25 


"on 


♦2.5 


-2.5 


590 


♦2.5 


450 


♦2.5 


490 


+2.5 


720 


-2.5 


520 


-2S 


520 


-IS 


"on*"*"** 




-2.5 


232k 


lOJS 




10.25 


870k 


ta3S 



* v«riniDn fram epirttet MMii tint - on. 



SCL4416AB 



SUPPLY volts: vdo-*-5.vss"-5 

INPUT SIQML VOLTS (V,()- 5 Vp-p 

SINEWAVE(I.77RMS) 
COMTHOL VOLTS (S^l"*' 

• uMO capm:ituice-(Cfix*cmeter> 



R f voltmeter 
BOONTON RAOtO 
MODEL 91 -CA 
OR EQUIV 




INPUT SIGNAL FREOUENCf 




NPUT SIGNAL FREOUENC ( 



Typ, switch frequency response • switch "ON" 



Typ, feedthru vs. freq. — switch "OFF" 



SUPPLY VOLT3:Vdo-+9;Vs5— S ^ 
INPUT SKHAL VOLTS (Via)- 9 Vp-p SMC 
30|: FIXTURE AND HETER NULLED OUT 

I I III I I III M 



tl-TT FSIS) 




Typ. crosstalk bMrnean switch circuits, m the sams 
padcage 




MX UNUSED tcnmuiLS 

iWE COMII C CTCP TO 1^ 



Tast circuit, CroHtalk-ecmtrol inptttitb 
sigiMl QOtpirt. 



APPLICATIONS INFORMATION 

SCL4416AB connected as a DPDT Switch 



mniTA — 

SIGNAL A 
OUTPUT A 





-•CONTROL A A- 



- | CONTRO L D y^^^ 
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INPUT 

SIGNAL D 

" OUTPUT D 



OUTPUT C 

SIGNAL C 
- — INPUT C 



SCL4426AB 
SCL4433AB 




CMOS DECADE COUNTER/ 
7-SEGMENT DECODER/DRIVERS 



FEATURES 

^ Monolithie Comtniction of Bipolar Transistors 
on Outputs Allow Dir«ct Display Drive 

^ Decade Counter and 7-Segnient Decoder in One 
Package 

♦ Direct Reset 

♦ Display Enable Function <SCI.^26AB) 

^ Ripple Blanking and Lamp Test functions 

(SCL4433AB) 
4 Trigger from either Edge of Clock Input 

♦ Carry Output for Cascading Stages 

^ Fully Static Operatien - DC to SMHz 9 lOVdc 

DESCRIPTION 

These two devices each consist of a 5-stage 
Johnson decade counter and an output decoder 
which converts the Johnson code to a 7-segment 
decoded output for driving each stage in a num- 
erical display. A "high" Reset signal clears the 
decade counter to Its zero count. The counters 
have interchangeable Clock and Clock Enable lines 
for Incrementing on either a positive-going or 
negative-going transition, respectively. Antilock 
gating is provided on the Johnson counter, thus 
assuring proper counting sequence. The Carry-Out 
(Cqut) signal completes one cycle every ten clock 
input cycles and is used to directly clock the suc- 
ceeding decade in a multi-d6cade counting chain. 

SCL4426AB 

When the Display Enable is "low" the seven 
decoded outputs are forced off regardless of the 
state of the counter. Activation of the display 
only when required results in significant power 
savings. This system also facilitates implementa- 
tion of display-character multiplexing. 

The Carry Out and ungated "C-segment" signals 
are not gated by the Display Enable and therefore 
are available continuously. This feature is a re- 
quirement in implementation of certain divider 
functions such as divide-by-60 and divide-by-1 2. 

SCL4433AB 

The SCL4433AB has provisions for automatic 
blanking of the nonsignificant zeros in a multi- 
digit decimal number which results in an easily 
readable display consistent with normal writing 
practice. For example, the number 0050.0700 in 
an eight-digit display would be displayed as 50.07. 
Zero suppression on the integer side is obtained by 
connecting the RBI terminal of the SCL4433AB 
associated with the most significant digit in the 
display to a "low-level" voltage and connecting the 
RBO terminal of that stage to the RBI terminal of 
the SCL4433AB in the next-lower significant pos- 
ition in the display. This procedure is continued 
for each succeeding SCL4433AB on the integer 
side of the display^ On the fraction side of the dis- 



Vdd 

I 



CONNECTION DIAGRAM 
(all packages) 

UNG c' 

R L.T.2 c b e a 




C 
D 

E 



1SCL4426AB 
2SCL4433AB 

Add suffix for package: 

16-pin Cerdip F 16-pin Flat 

16-pin Ceramic H Chip 
16-pin Epoxy 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vqd - Vss 3 to 15 Vdc 

Operating Temperature T/^ 
C, D, F, H Device -55 to +1 25 °C 

E Device -40 to +85 °C 



play the RBI of the SCL4433AB associated with 
the least significant digit is connected to a "low 
level" voltage and the RBO of the SCL4433AB is 
connected to the RBI terminal of the SCL4433AB 
in the next more-significant-digit position. Again, 
this procedure is continued for all SCL4433AB on 
the fraction side of the display. 

In a purely fractional number the zero immedi- 
ately preceding the decimal point can be displayed 
by connecting the RBI of that stage to a "high- 
level" voltage (instead of to the RBO of the next 
more-significant stage). For Example: optional 
zero - 0.7346. 

Likewise, the zero in a number such as 736.0 
can be displayed by connecting the RBI of the 
SCL4433AB associated with it to a "high-level" 
voltage. 

A "high" Lamp Test signal turns on a|l outFHits. 
BIPOLAR OUTPUTS 

These devices are functionally and pin-for-pin 
interchangeable with all CMOS device types SCL 
4026AB and SCL4033AB. All counting and de- 
coding in SCL4426AB and SCL4433AB devices is 
implemented with CMOS transistor circuitry. In 
order to furnish higher output drive for applica- 
tions such as driving LED's, bipolar Darlington 
transistors have been furnished at each display 
drive output. 
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SCL4426AB, SCL4433AB 



LOGIC DIAGRAM 



TIMING DIAGRAM 




O 



-o- 



-t>- 



JO DK>C4- 



%3 DK>C^, 



•u- 



Collector of each output transistor 
Internally tied to Vqq. 



I-I'l'l'l • l-l-M-l-l-M'!.! 
'• njiTLTLfLn ritLrijTji|ij-Lrux| 




DISPLAY 






1 
1 


D 
<_ 


3 


H 


5 


5 


1 
1 


8 


'3 



01 23 456 789 



SCL4426AB Decade Gounter/7-Segment Decoder/Driver with Display Enable. 



LOGIC DIAGRAM 



TIMING DIAGRAM 



.|,|.|. . |.| , 

TnnjT xnjiJTJiJirihrinjxrinn. 




n 
u 


1 
1 


D 
<_ 


D 
_/ 


S' 


5 


6 


-I 
1 


8 


S 



01 23 4$ « 7 8 9 



Collector of each output transistor 
internally tied to Vqq. 



SCL44^AB Oe«ide Counter/7-Segment Decoder/Driver with Ripple Blanlcing. 
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SCL4426AB, SCL4433AB 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS' ' 







Vdd 




T 2 
■LOW 


+25°C 


Thigh' 


Units 


r AHAMC 1 Cn 
























(Vdc) 




Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 




QUIESCENT DEVICE 


Idd 






















PI IRRPMT 


5 


V|N yss or Vdd 


— 


5 


— 


0.05 


5 


— 


150 


Ad 






10 


Alt valid Input 


— 


10 


— 


0.1 


10 


— 


300 








lO 


combinations 


— 


15 


- 


0.2 


20 


— 


600 




HIGH LEVEL OUTPUT 
























VOLTAGE 


5 


V|N = or Vdd 


4 25 




4 25 






4 25 




Vdc 


Decoded Outputs 




10 




9.25 




9.25 






9.25 


I 








15 




14.25 


- 


14.25 


- 


- 


14,25 


- 




MINIMUM INPUT HIGH 


V|H 






















VOLTAGE 


5 


Vq = 0.5V or 
























4.25V 




3.75 




2.75 


3.75 




3.75 


Vdc 






10 


Vo = 1.0V or 
























9.0V 




7.5 




5.5 


7.5 




7.5 








15 


Vq = 1 .5V or 
























13.5V 




11.25 




8.25 


11.25 




11,25 










HoKima 


















MAXIMUM INPUT LOW 
























VOLTAGE 


5 


Vq = 0.5V or 
























4.25V 


1.25 


— 


1.25 


2.25 


- 


1.25 


_ 


Vdc 






10 


Vo=1.0V or 
























9.0V 


2.5 




2.5 


4.5 


- 


7.5 


- 








15 


Vq = 1.5V or 
























13.5V 


3.75 




3.75 


6.75 


— 


3.75 


— 




























OUTPUT HIGH (SOURCE) 


U 






















CURRENT 




5 


VoH =3.5V 






-15 


-25 








mAdc 


Decoded Outputs^ 




10 


VoH =8.5V 


— 


- 


— 


-60 


— 












15 


VoH = 13.5V 


— 




— 


-100 










C, D, F, H Device: 


loH 






















Carry Output 




g 


Vqh -^.OV 


■0. 19 




■0.1 5 


-0.4 




-0.1 1 




mAdc 






10 


VoH=9.5V 


-0.43 




-0.35 


-1.0 




-0.25 










15 


Vqh = 13.5V 


-1 .58 




-1 .25 


-4.0 




-0,92 












V|N = Vss or Vdd 


















Remaining Outputs 




5 


Vqh =4.6V 


-0.10 


- 


■0.08 


■0.2 


- 


-0.06 


- 


mAdc 




in 
lu 


Vqh ~ 9.5V 


-0.25 




-0.20 


■0.5 




-0,14 


— 








15 


Vqh = 13.5V 


■0.75 


— 


-0.60 


■1.5 


— 


-0,42 


— 










Vim = V;c or Vnn 


















E Device; 
























Carry Output 




5 


Vqh =4.6V 


-0.18 


— 


-0.15 


-0.4 


— 


-0.12 


— 


mAdc 






10 


"OH i^'f" 


-0.40 


— 


-0.35 


■1.0 


— 


■0.28 


— 








15 


Vqh U.OV 


-1.5 


- 


-1.25 


-4.0 


- 


-1.0 


- 










V... = \L^ nr V 
''IN *'DD 


















Remaining Outputs 




5 


Vqh = 3.5V 


-0.09 


- 


-0.08 


-0.2 


- 


-0.07 




mAdc 






10 


Vqh ^9.5V 


-0.24 


— 


-0.20 


-0.5 


— 


-0.16 


— 








1 5 


Vqh ^ 1 3.5V 


-0.72 


- 


0.60 


-1.5 


— 


-0.48 


— 










" 1 N ''SS ^ DD 


















OUTPUT LOW (SINK) 
























CURRcNT 




5 


Vq L = 0.4V 


0.19 


- 


0.15 


0.4 


- 


0.11 


- 


mAdc 


C D F H Device: 




10 




0.43 


— 


0.35 


1.0 


— 


0.25 


— 




Carry Output 




15 


Vol = 


1.58 


— 


1.25 


4.0 


— 


0.92 


— 










*IN ^SS ^DD 


















Remaining Outpute 




5 


Vol "0.4V 


0.13 


- 


0.1 


0.25 


- 


0,07 


- 


mA'dc 






10 


Vol = 0'5V 


0.31 


— 


0.25 


0.6 


— 


0,18 


— 








15 


Vol ~ ''•5V 


1.43 


- 


1.15 


2.5 


- 


0,81 


- 










vjN VSS Vdd 


















- 

E Device: 


1 

'OL 






















Carry Output 


5 


Vol = 0.4 V 


0.18 




0.15 


0.4 




0.12 




mAdc 






10 


Vol = 0.5V 


0.40 




0.35 


1.0 




0,28 










15 


Vol = 1.5V 


1.5 




1.25 


4.0 




1,0 












V|N = or Vdd 


















Remaining Outputs 




5 


Vou=0.4V 


0.12 




0.1 


0.25 




0.08 




mAdc 






10 


Vol = 0.5V 


0.30 




0.25 


0.6 




0.20 










15 


Vol = 1.5V 


1.36 




1.15 


2.5 




0.94 







NOTES: Remaining Static Electrical Characteristics are listed under "SCL40SOB Series Fainlly Specifications'. 
Tlow = -55°C for C, D, F, H device. 

= -40''C for E device. 
Thigh = +125°C for C, D, F, H device. 
- + ^'C fgr E deyip^. 
' Obsehm PacRa0e M»rblsi^ion rating. 
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SGL44Z6AB, SCUHSS/tB 

ELECTRICAL CHARACTERISTICS (Continued) 



DYNAMIC CHARAGTERISTICS (Gt = SOpF, Ta = 25° C) 



PARAMETER 


Vdd 
(Vdc) 


Mtn. 


Typ. 


Max. 


Units 


CLOCKED OPERATION 


PROPAGATION DELAY TIME 
Clock to Decoded Outputs 


tpLH-tpHL 


5 
10 
15 


- 


850 
250 
200 


1 700 
500 
400 


ns 


Clock to Carry Out 


tpLH.tpHL 


O 

10 
15 


- 


500 
125 
100 


1 000 
250 
200 




OUTPUT TRANSITION TIME 
Decoded Outputs 


*TLH. tTHL 


10 
15 


- 


450 
200 
150 


900 
400 
300 




Carry Output 


tTLH.VHL 


R 

9 

10 
15 


- 


250 
125 
100 


500 
250 
200 




MINIMUM CLOCK OR ENA8LE PULSE WIDTH 


PWCL, 
PWcE 


o 
10 
15 




^UU 
100 
80 


200 
160 


ns 


MAXIMUM CLOCK FREQUENCY 




c 
o 

10 

15 


1 OK 

2.5 
3.0 


5.0 
6.0 




ivi nz 


MAXIMUM CLOCK OR ENABLE RISE AND 
FALL TIME 


trCU< tfCL 


5 
10 
15 


15 
15 
3 






MS 


MINIMUM CLOCK OR ENABLE SETUP TIME 


^setup 


5 
10 
15 




250 
100 
80 


500 
200 
160 


ns 


RESET OPERATION 


PROPAGATION DELAY TIME 
Reset to Decoded Outputs 


tpLH. tpHU 


5 
10 

15 




700 
250 
200 


1400 
500 
400 


ns 


Reset to Carry Output 


tpLH.lPHL 


5 
10 
15 




500 
125 
100 


1000 
250 
200 


ns 


MINIMUM RESET PULSE WIDTH 


PWp 


5 
10 
15 




200 
100 
80 


400 
200 
160 


ns 


RESET REMOVAL TIME 
* 


^rem 


5 
10 
15 




375 
150 
125 


750 
300 
250 


ns 
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OyTPUT NITWORK 




DISPLAY INTERFACE 
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SCL4428B 




FEATURES 

^ Binary-to-Octal Decoding 

4 Buffered Outputs Go High on Seiectioh 

4 Strobe Input for Simple Expansion 

4 Balanced Output Drive Current Specification 

DESCRIPTION 

The SCL4428B is a one-of-eight CMOS Strobed 
Decoder. The three inputs labeled Xq, X-], and 
X2, constitute a three-bit word which defines a 
number from to 7, and activates one of eight 
outputs of the decoder. The Strobe line inhibits 
the outputs from responding to the inputs. If the 
Strobe line is a logic "1", one of eight outputs is a 
logic "1". This is an important feature of the 
Strobe since many SCL4428B's may be cascading 
to produce a 1 or N X 8 strobed decoder. This 
array is particularly useful In expanding memory 
systems. 



CMOS 

BINARY-TO-OCTAL DECODER 



CONNECTIOIM DIAGRAM 
(all packagas) 



Vdd 

1 


1 


1 1 1 


STR Xq 
1 1 


14 


13 


12 11 10 


9 8 






SCL4428B 




1 


2 


3 4 5 


6 7 


1 


1 


1 1 1 


1 1 



Add suffix for package: 

C 14-pin Cerdip 

D 14-pin Ceramic 

E 14-pin Epoxy 

F 14-pin Flat 

H GKip 



TRUTH TABLE - Strobe at Logical 1 



Address 
Input 


Output 


^^2 '^l Xq 
PIN 10 11 8 




3 12 2 13 1 6 6 4 



1 
1 

1 1 

1 
1 1 
1 1 

I t 1 


1 OOOOO 
10 OOOOO 
1 OOOOO 
1 
1 
1 
1 
1 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 
DC Supply Voltage Vdd " ^ss 3 to 15 Vdc 

Operating Temperature Ty^ 



C, D, F, H Device 
E Device 



-55 to +125 
^Oto-CBB 



oc 
oc 



BLOCK DIAGRAM 



3 Bit 

Binary* 

Inputs 



Octal 

□acoded 

Outputs 



Vdd - Pin 1« 
Vss = Pin 7 



SCL4428B 



ELECTRjCAL CHARACTERISTICS 

STATIC CHARACTERISTICS " 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 


Tlow' 


+25°C 


Thigh^ 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVieE 


'dd 






















CURRENT 


5 


ViN = VssorVoD 




5 




0.05 


5 




150 


MAdc 






10 


All valid input 




10 




0.1 


10 




300 








15 


combinations 




20 




0.2 


20 




600 





NOTES: * Remaining Static Electrical Characteristics are listed under *9Ct4000B Seri« Family Specifications', 

' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

^ This device has been designed for balanced output drive current specifications. Consult Family Specifications. 
DYNAMIC CHARACTERISTICS (Cl = 50pF, Ta = 25° C) 



PARAMETERS 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PRCM»AGATION DELAY TIME 


tpLH# tpHL 














5 




225 


460 


ns 






10 




100 


200 








15 




70 


140 




OUTPUT TRANSITION TIME 


'tLH. tjHL 


5 
10 
15 




100 
SO 
40 


200 
100 
80 


ns 



V„s. DRAIN VOLTAGE (Vdc) 

■20 -18 -16 -14 -12 -10 -8 -6 -4 







"T I r 

V„s = -5Vdc_ 



-Va.=-15 Vdc- 



I I 



-6 - 

-10 - 
a 

-15 5 

-20 ^ 
o 

-25 g 
-30 S 

-36 ^ 

-40 3 

-45 & 
-50 



Typical P-Channel 
Source Current Characteristics 





50 


o 


45 


■a 


40 


1— 


35 




30 


BO 




fiC 


25 


O 


20 


< 


15 


a: 




o 


10 


c 


5 













1 


















« 


GS ~ 


15 V 


dc- 






































































V( 


s = 1 


Vdc 






















































= 5 


Ifdc 








= 25 


•c- 






1 1 









2 4 6 8 10 12 14 16 18 20 
V„s, DRAIN VOLTAGE (Vdc) 



Typical N-Channel 
Sink Current Characteristics 



LOGIC DIAGRAM 



6— 



XoO- 



xiO 



10 

X20- 



OJ — 1>- 



STROBE 



3D — 



J — D>-^ 



12 
-o 

2 

_0 "2.. 



13 
-O "3" 



— O — ct> — 6 
3D — l>-H> 



s 

-O "5" 
6 

-O "6" 



4 



mi 



SCL4428B 



APPLICATIONS IIMFORMATION 
SIX-BIT BINARY 1-OF-64 DECODER 



Inputs 



Xq X, X2 STR 
SCL4428B 
"0" "7" 



Inhibit 



xo 


X, X2 


STR 




SCL4428B 




"O" 




."7" 



«0 X , X2 STR 
SCL4428B 



-T 

15 



<0 X, X2 STR 
SCL4428B 



Xq X , X2 STR 
SCL4428B 



Xq X, X2 STB 
SCL4428S 

"0" "7" 



r 



Xq Xi X2STR 

SCL4428B 
•0" "7" 



Xq X, X2 STR 
SCL4428B 



32 



39 



40 



47 



48 



n I I 

Xq X 1 X2 STR 

SCL4428B 
"0" "7" 



56 



63 



64 Outputs (Selected Output is High} 



SCL4441UB 




CMOS QUAD BUFFER/DRIVER 



FEATURES 

4 Symmetrical High-Current Outputs 

4 High-Speed Operation writh Lavge Capaeitive 

Loads 

4 Low Output 1 mpedance 

4 Diode Protection on all Inputs 

DESCRIPTION 

The SCL4441UB is a monolithic N-channel and 
P-channel enhancement-mode integrated circuit 
consisting of four large buffers for very high cur- 
rent capability. This device is useful as a line 
driver, low-power resistor-network driver for A/D 
and D/A conversion, display and clock drivers. 

SCHEMATIC DIAGRAM 

tone of four buffers) 



CONNECTION DIAGRAM 
(all packages) 



Vdd 


4A 
1 


4Y NC 3A 
1 1 1 


3Y 
1 


NC 
-J , 


14 


13 


12 11 10 


9 


8 






SCL4441UB 






1 


2 


3 4 5 


6 


7 


1 

NO 


1 

1Y 


1 1 1 
1A NC 2Y 


1 

2A 


1 

vss 



Add suffix for package: 

C 14-pin Cerdip F 14-pin Flat 

D 14-pin Ceramic H Chip 
E 14-pin Epoxy 



O 



^H#i 



-Vs 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vdd - Vgg 3 to T5 Vdc 
Operating Temperature T/^ 



C, D, F, H Device 
E Device 



-55 to +125 OC 
-40 to +85 °C 



LOGIC DIAGRAM 




SB 



AMOEMT TEMPERATURE 
lTftl-25*C 



2.9 S 7.S 10 IZ.S 15 17.5 20 
INPUT VOLTAGE (Vi)-V 



1A 




1Y 



2A 



3A 



4A 



7 Vss 
14 Vdd 



1> 



2Y 



3Y 



4Y 



Y : A 




LOAD CAMCITAMCE (ClI-^ 



Minimum and maximum transfer diaracteristies. 



Typical pro|»gation delay time vs. C|, 



3:10 



SCL4441UB 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS ' 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 


Tlow 


■2b C 


Thigh ^ 


Units 


— 'SL- 


M 


M' 


1 yp. 




!!!:_ 


— 


QUIESCENT DEVICE 


Idd 
























CURRENT 




5 


V,N = 


= Vss or Vnn 


- 


1.0 


- 


0.005 


1.0 


- 


30 


/jAdc 






10 


All valid input 


— 


2.0 


— 


0.01 


2.0 


— 


60 








15 


combinations 


— 


4.0 


- 


0.02 


4.0 


- 


120 




OUTPUT HIGH (SOURCE) 


'oh 
























CURRENT 




5 


VoH 


= 4.6V 


-2.5 


- 


-2.0 


-4.5 


- 


-1.4 


- 


mAdc 


C, D, F, H device 




10 


VoH 


= 9.5V 


-7.3 


— 


-5.8 


-14.0 


— 


-4.0 


— 








15 


Vqh 


= 13.5V 


-23.1 


— 


-18.5 


-45 


— 


-13.0 


— 










V,N 


= Vss 






















5 


VoH 


= 4.6V 


-2 4 




-2 


-4 5 




1 R 




mAdc 






10 


VoH 


= 9.5V 


-7.0 




-5^8 


-14.0 


_ 


-4.6 










15 


VoH 


= 13.5V 


-22.2 




-18.5 


-45 




-14.8 












V|N 


= Vss 


















OUTPUT LOW (SINK) 


loL 
























PI 1 R R PMT 
























C, D, F, H device 




5 


Vol 


= 0.4V 


3.0 




2.4 


4.5 




1.7 




mAdc 






10 


Vol 


= 0.5V 


8.7 




7.0 


14.0 




4.9 










15 


Vol 


= 1.5V 


33 




27 


45 




19 












V,N 


= Vdd 


















E device 




5 
10 
15 


Vol 
Vol 
Vol 

V,N 


= 0.4V 
= 0.5V 
= 1.5V 
= Vdd 


2.8 
8.4 
32 




2.4 
7.0 
27 


4.5 
14.0 
45 




2.0 
5.6 
22 




mAdc 



NOTES: * Remaining Static Electrical Characteristics are listed under '%L4000B Series Family Specifications". 

^ Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 

= -I- 85°C for E device. 



DYNAMIC CHARACTERISTICS (Cl= 50pF, Ta = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 


tpLH.tpHL 














5 




90 


180 


ns 






10 




45 


90 








15 




35 


70 




OUTPUT TRANSITION TtME 


tTLH/tTHl 














5 




90 


180 


ns 






10 




45 


90 








15 




35 


70 





Vk, DIMM WITME (We) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 















= -5 Vdc 


















































































n 








-Vgs 


=-1 


1 Vdc 






















































Vg, 




A Uili 




















V 









-20 - 
-40 

-60 I 
-80 S 

-100 = 
-120 S 
-140 5 

-160 \ 
-180 * 
-200 



Typical P-Channel 
Source Current Characteristics 




T^ = 25-C- 

I L 



2 4 6 8 10 12 14 16 18 20 
V„„ DHAIN VOLTAGE (Vdc) 



Typical N-Channel 
Sinic Current diiracrtef irtics 
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SCL4445B 




FEATURES 

^ Low Duty Cycle Push-Pull Outputs 
4 Balanced Output Drive Current Specifications 
4 Inverter on Chip for Crystal Oscillator Circuit 
4 Buffered Output Available for Trimming 

Oscillator 
4 21 Fully Static Stages 
4 10MHz Counting Rate e lOVdc 

DESCRIPTION 

The SCL4445B monolithic aluminum gate 
CMOS integrated circuit consists of an oscillator in- 
verter, 21 toggle flip-flops, and two flip-flops used 
to produce a 3.125% duty cycle output wave-form. 
Push-pull operation is provided by the inverter out- 
put buffers. A divide-by-4 frequency output is pro- 
vided as an oscillator monitor or subsidiary high 
frequency output. 

The SCL4445B is especially suited for low- 
power timekeeping applications such as desk or 
wall clocks, automobile clocks, and digital timing 
references. Its output is suitable for driving mini- 
ature synchronous motors, stepping motors, or ex- 
ternal bipolar transistors in push-push fashion. 

The SCL4445B is pin compatible with device 
type CD4045A. The extra function fo/4 is pro- 
vided on pin 11. 

TIMING DIAGRAM 



T, --2- 

T] - 0.<Bt25T, 
T,'MT, 



CMOS 21 -STAGE DIVIDER 



CONNECTION DIAGRAM 

(all packages) 



1 


1 


Vss NC NC fo/4 
1 1 1 1 . 


NC 
J_ 


NC 

1 


16 


15 


14 13 12 11 


10 


9 






SCL4445B 






1 


2 


3 4 5 6 


7 


8 


1 

VI 


T 

V2 


1 1 1 1 
VpD NC NC NC 


Y 


y + d 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pln Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vqd - Vss 3 to 15 Vdc 
Operating Temperature T/^ 



C, D, F, H Device 
E Device 



-55 to -Hi 25 oc 
-40 to +85 OC 



LOGIC DIAGRAM 



VI 


'o/4 








Y t d 


fo 










V 


V2 








10 12 
SUPPLY VOLTAGE {Vqo'-V 



Typical propagation delay (fg to y or y + d out) 
vs. Vdd- 'Pl = S<^f 




SUPPLY VOLTAGE (Vpol— V 



Typical fo vs. Vqd (C^ = 50pF). 
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SCL444SB 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS ' ' 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 


Tlow^ 


+25°C 


Thigh' 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


bo 






















CURRENT 




5 


V|N =Vss or Vqd 




5 




0.05 


5 




150 


/LiAdc 






10 


All valid input 




10 




0.1 


10 




300 






IS 


combinations 




20 




0.2 


20 




600 





NOTES: ' Remaining Static Electrical Characteristics are listed under 'SCU40aOB Series Family Specifications'. 
' Tlow = -55°C for C, D, F, H device. 

= -40''C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

^ This device has been designed for balanced output drive current specifications. Consult Family Specifications. 



DYNAMIC CHARACTERISTICS ((\ = SOpF, Ta = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


TVP. 


Max. 


Units 


OUTPUT TRANSITION TIME 


tTLH.tTHL 














5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 




MAXIMUIM CLOCK FREQUENCY 


fcL 














5 


2.5 


5 




MHz 






10 


4.5 


g 










15 


5.5 


11 






MAXIMUM CLOCK RISE AND FALL TIME 


trCL. tfCL 
















5 


15 






MS 






10 


15 












15 


5 









V,», DRAIN VOLTAGE (Vdc) 

20 -18 -16 -14 -12 -10 -8 -6 -4 -2 

1 — r 



- 5 Vdc - 



Vc, =-10V(lc 



-Vos =-15 Vdc- 



I 1 



-5 - 

-10 ' 

-15 g 

-20 * 

CI 

-25 = 

-30 S 

-40 I 

-45 S 
-50 



Typical P-Channel 
Source Current Charactsristics 




n — I — r- 

Vos = 15Vlle- 



= 10 Vdc 



= 25° C 



a 10 12 14 16 18 20 
WLTAKOMC) 



Typical N-Channel 
Sink Current Characteristics 



2i3 



SCL4445B 



LOGIC DIAGRAM 



VDO w. 



IS 






3 




8 



18 Q 
Ihr FF 

21 Q 



APPLICATIONS INFORMATION 



RECOMMENDED CIRCUIT 

FOR 2.097152 MHz OSCILLATOR 



120 pF 
5-30 pF 

2.097152 MHz i-J\AA/L 

Quartz Crystal • ' ""^ 



Cl 
CR 



VoD 




JUL 



1 Hz 







CLOCK 




7 


MOTOR 












8 







1 Hz 



Typical clock motor driver 
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SCL4449UB 




4 All Inputs Fully Diode-Protected 

♦ Pin Compatible with SCL4009B, SCL4049B 

♦ Fully "B"-Sariat Compatible 

^ Balanced Output Drive Current Specif ioatiom 

DESCRIPTION 

The SCL444gUB consists of six CMOS Inverter 
circuits. It is pin-compatible with the SCL4009UB, 
SCL4049UB, and equivalent device types. In sys- 
tems which do not require the high output current 
and level-shifting capabilities of the buffers, the less 
expensive SCL4449 can be substituted directly 
with no change in board layout. The device is part- 
icularly useful for quasi-linear circuits, such as os- 
cillators and muttivibrator*. 



SCHEMATIC DIAGRAM 
(one af ate inyiptew) 



Voo 




CMOS mx mVERTER 



CONNECTION DIAGRAM 

(all packages) 



Vdd 

1 


6Y 
1 


6A NC 5Y 5A 
1 1 1 1 


4Y 


4A 
1 


16 


15 


14 13 12 11 


10 


9 






SCL4449UB 






1 


2 


3 4 5 6 


7 


8 


Vdd 


1 

1Y 


■I 1 ■! I 

1A 2Y 2A 3Y 


1 

3A 


1 

vss 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 

DC Supply Voltage VqD ■ ^SS 3 to 1 5 Vdc 

Operating Temperature T/\ 
C, D, F, H Device -55 to -H 25 

E Device -40 to +85 OC 



LOGIC DIAGRAM 




Typical current and voHaga ttrntHur cliaeacteristies. 



mm- 





1 vuci 


- - 


Miri. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 




QUIESCENT DEVICE 


'dd 






















CURRENT 


5 


Vim = Vc^o or \/r^^-^ 
"IN "SS "DD 




0.05 




O.OOOE 


0.05 




1.5 


/iAdc 






10 


All valid input 




o!io 




0.001 


0.10 




3.0 








15 


combinations 








0.002 


0.20 




6.0 





NOTES: * Remaining Static Electrical Characteristics are list^ under '^L4000B Series Famfiy Sptdfications". 
' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

^ This device has been designed for balanced output drive current specitetions. Consillt Family Specifications. 



DYNAMIC CHARACTERISTICS (Cl = 50pF, Ta = 25° C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 


tpLH. tpHL 














5 




60 


120 


ns 






10 




30 


60 








15 




25 


50 




OUTPUT TRANSITION TIME 


*TLH. tTHL 














5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 





Vds. drain voltage (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 



n — I — i — 

Vcs=-5V(lc_ 



■ Vgs =-15 Vdc 



:2: 



T» = 25° C 

I L_ 



-15 g 

-20 = 
n 

-25 i 

-30 S 

-35 5 

-40 3 

-45 1 
-50 



Typical P-Channel 
Source Current Characteristics 




1 — I — r- 

-Vos = 15Vdc- 



= 10 Vdc ■ 



T„ = 25=C 



10 12 14 16 18 20 
WLTAGE 'Vri-i 



Typical N-Channel 
Sink Current Characteristics 



APPLICATIONS INFORMATION 



1/6 SCL4449UB 



Rs=(5X-10X) RsixTAU 



XTAL 

— IDI — 



1/3 SCL4449UB 




f= - 



1 



2.2RtCt 



IH— VSAi— 



1/3 SCL«449Ue 

i>H> 



_ws^ 

«t 

UPPER SWITCHING POINT: 
RS*«, Vqd 
R, ~ 

LOWER SWITCHING POINT; 



"n- 



If 

Rf > Rg 



Typical crystal oscillator circuit 



Typical RC oscillator circuit Input pulse shaping circuit (Schmitt 

trigger) 
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SCL4502B 




FEATURES 

^ estate Outputs with Separate Disable Control 

^ Common Input Inhibit Line 

4 TTL Output Drive Guaranteed Over 

Temperature Range 
4 Output impedance < 200 £2 9 5Vdc Guarantaad 

Over Temperature Range 

DESCRIPTION 

The SCL4502B is a Strobed Hex Inverter/Buf- 
fer with a common Data Input Inhibit Control and 
a common Output Disable Control. The 3-state 
output allows common bus configurations. 

TRUTH TABLE 



Dn 


Inhibit 


Disable 


Qn 











1 


1 











X 


1 








X 


X 


1 


High 

Impedance 



X = Don't Care 

SCHEMATIC DIAGRAM (1 of 6 buffers) 




CMOS STROBED 
HEX INVERTER/BUFFER 



CONNECTION DIAGRAM 

(all packages) 



Vdd 

1 


D6 
1 


Q6 

_L 


D5 Inh 
1 1 


Q5 
I_ 


D4 
_U 


Q4 


16 


15 


14 


13 12 


11 


10 


9 








SCL4502B 








1 


2 


3 


4 5 


6 


7 


8 


1 

D3 


1 

Q3 


1 

D1 


1 1 
Dis Q1 


1 

D2 


1 

Q2 


nr 

vss 



Add suffix for package: 

C 16-pin Cerdip F 16-pin Flat 
D 16i)in Ceramic H Chip 
E 16-pin Epoxy 



RECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 
DC Supply Voltage Vdd ■ ^SS 3 to 15 Vdc 
Operating Temperature T/\ 



C, D, F, H Device 
E Device 



-55 to +125 oc 
-40 to +85 OC 



LOGIC DIAGRAM 




Vm. DIUIN WLTAOE (Vdc) 

20 -18 -16 -14 -12 -10 -8 -6 -4 -2 

T — I — r 



Vos = -5 Vdc- 



Vos = -10 Vdc 



-Wos=-15Vdc- 



:2: 




-5 =- 

-10 ' 
o 

-15 g 
-20 5 
i 

-30 fH 

-35 5 
-40 I 

T, = 26' C H -46 S. 



_l L 



-SO 



Typical P-Channel 
Source Current Characteristics 



■« 160 

;r 140 

£ 120 

i 100 

^ 180 

S 60 

= 40 

- 20 















1 1 
















Vos = 15 Vdc 






















































= 10 


Vdc. 
















































r 


GS — 


i Vdc 
























-T. 




" r 


















1 



V„. DRAIN VOLTAGE (Vdt) 



Typical N-Channel 
Sink Current Characteristics 
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SCL4S02B 

E LECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS" 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 




+25°C 


Thigh' 


Units 


MIn. 


Max. 


Min 


_ 

1 yp. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


I 

'DD 
























CURRENT 


5 




= VssorVDD 


— 


1.0 


- 


0.005 


1.0 


— 


30 


MAdc 






10 


All valid input 


— 


2.0 


— 


0.01 


2.0 


_ 


60 






1 5 


combinations 


- 


4.0 


- 


0.02 


4.0 


- 


120 




OUTPUT LOW (SINK) 


loL 
























CUR RENT 




5 


Vol 


= 0.4V 


3.5 


- 


2.8 


5.7 


- 


2.0 


- 


mAdc 


C, D, F, H device 




10 


Vol 


= 0.5V 


7 Q 




D.J 


12.5 




4.4 










15 


Vol 


= 1.5V 


29 




24.0 


49 




16 












V,N 


= Vfes or VoD 


















E device 




5 


Vol 


= 0.4V 


3.3 




2.8 


5.7 




2.3 




mAdc 






10 


Vol 


= 0.5V 


7.4 




6.3 


12.5 




5.2 










15 


Vol 


= 1.5V 


28 




24.0 


48 




19 












V,N = 


= VssorVDo 


















3-STATE OUTPUT 
LEAKAGE CURRENT 




15 






±0.1 




±10"" 


±0.1 




±1.0 


MAdc 



NOTES: ' Remaining Static Electrical Characteristics are listed under 'SCL4000B Series Family ^lecifications'. 

' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh =+125°C for C, D, F, H device. 
= + 85°C for E device. 

' This device has been designed to meet the balanced output drive current specification for 
Output High (Source) Current. Consult Family Specifications. 



DYNAMIC CHARACTERISTICS (Cu = 50pF, Ta = 25° C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 
From Data Inputs 


tpLH 


5 
10 
15 




125 
60 
45 


250 
120 
90 


ns 




tpHL 


5 
10 
15 




100 
50 
40 


200 
100 
80 


ns 


From Disable 


tpHZ. tpLZ 
tpZH. tpZL 


5 
10 
15 




65 
30 
25 


130 
60 
50 


ns 


OUTPUT TRANSITION TIME 


txLH 


5 
10 
15 




100 
50 
40 


200 
100 
80 


ns 




tTHL 


5 
10 
15 




60 
30 
20 


120 
60 
40 


ns 




3>^«l» AC T«st Circuit and Waveforms (tpHZ, tpZH, *PLZ, ^PZL ) 
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SCL4508B 
Preliminary 




FEATURES 

4 Two Independent Four-Bit Latches 

^ 3-State Outputs 

^ Direct Reset 

4 All Inputs Buffered 

4 Balanced Output Drive Current Specifications 

DESCRIPTION 

The SCL4508B consists of two identical inde- 
pendent 4-Bit Latches with separate Strobe (ST) 
and Master Reset (MR) controls. Separate Disable 
inputs force the outputs to a high-impedance 
state for bus line applications. 

These devices find primary use in buffer stor- 
age, holding register, and display circuits, and other 
general digital logic applications. 



CMOS DUAL 4-BIT LATCH 



CONNECTION DIAGRAM 
(alljmiclcaaK) 

Q3b Q2b QIb QOb f^'^B MRb 



Vdd 

1 


D3b 
1 


D2b 
1 


Dig 
1 


DOb 

1 


STb 

1 




24 23 22 21 20 19 18 17 16 15 14 13 

SCL4508B 
1 2 3 4 5 6 7 8 9 10 11 12 


1 


DiSA 


QOa 


Q1A 


Q2a 


1 

Q3a 





STa DOa DIa D2a D3a Vss 



Add suffix for package: 
D 24-pin Ceramic 
E 24-pin Plastic 
H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vqd " VgS 3 to. IS Vdc 

Operating Temperature Ta 
D, H Device -55 to -H 25 OC 

E Device ^0 to -i-85 °C 



TRUTH TABLE 



MR 


ST 


Disable 


□3 


D2 


D1 


DO 


Q3 


Q2 


Ql 


QO 



















































1 











1 
















1 











1 
















1 











1 
















1 











1 




















X 


X 


X 


X 


Latched 


1 


X 





X 


X 


X 


X 


1 1 1 


X 


X 


1 


X 


X 


X 


X 


High Impedance 



X = Don't Care 



BLOCK DIAOR^ 





MR QQ 

ST 

DIj Ql 

□0 

D1 

02 

as 

03 

























20- 
22- 





MR 








ST °° 
Dis 01 
DO 

01 02 
D2 

03 

D3 

















-21 
■23 



Vdq - Pin 24 
Vss - 12 



SCL4508B (Preliminary) 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS ' ' 



PARAMETER 


Vdd 


CONDITIONS 


"•"low' 


+25°C 




Units 


(Vdc) 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
CURRENT 


'dd 


5 
10 
15 


V|N=VssorVDD 
All valid input 
combinations 




5 
10 
20 




0.05 

0.1 

0.2 


5 
10 
20 




150 
300 
600 


MAdc 


3^TATE OUTPUT LEAKAGE 
CURRENT 




15 






±0.1 




+ 10"" 


+0.1 




±1.0 


luAdc 



NOTES: ' Remaining Static Electrical Characteristics are listed under 'SCL4000B Series Family Specifications*. 
' Ti_ow - -55°C for D, H device. 
= -40°C for E device. 
Thigh = +125°C for D, H device. 
= + 85°C for E device. 

^ This device has been designed for balanced output drive current specifications. Consult Family Specifications. 



DYNAMIC CHARACTERISTICS (Cl = 50pF, Ta = 25° C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 














From Data Inputs 


•■PLHf tpHL 
















5 




220 


440 


ns 






10 


_ 


90 


180 








15 


- 


60 


120 




riorn uiSaDiB inpui 


tpHZ. tPLZ 














tpZH. tpZL 
















5 


_ 


85 


170 


ns 






10 




45 


90 








15 




30 


60 




OUTPUT TRANSITION TIME 


truH. tyHL 














5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 




MINIMUM MASTER RfSET PULSE WIDTH 


















5 




100 


200 


ns 






10 




50 


100 








15 




35 


70 




MINIMUM STROBE PULSE WIDTH 


PWsT 














5 




70 


140 


ns 






10 




35 


70 








15 




20 


40 




MINIMUM SETUP TIME 














Data Inputs 


I'setup 
















5 




25 


50 


ns 






10 




10 


20 








15 




5 


10 




MINIMUM HOLD TIME 














Data Inputs 


thold 
















6 










ns 






jIO 
















15 













V„s, DRAIN VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 















-5 V 


















dc- 
















-10 


Vdc 
















'gs — 






































































-Vc 


s — " 


■15 V 


dc 




























= 25 


°C- 



-5 r- 

-10 * 
o 

-15 S 

-20 * 
n 

-25 = 

-30 S 

-35 5 

-40 3 

-45 & 
-SO 



Typical IM^annel 
Souree Currant Characteristics 





50 


IT 


45 




40 




35 


z 

UJ 


30 


K 




ac 

3 


25 


u 


20 


z 


i 


15 


o 


10 




5 




~l 1 r- 

■ V„s = 15 Vdc ■ 



Vos = 10 Vdc ■ 



T. = 25° C 
J L 



2 4 6 8 10 12 14 16 18 20 
V» OfUW VOLTME (Vdc) 



Typical N-Channel 
Sildt Current Charatferistics 
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SCL4508B (Preliminary) 



ROTATE AC TEST CIRCUIT AND WAVEFORMS 



Pulse 
Generator 




TEST 


ST1 


ST2 


ST3 


ST4 


t PHZ 


OPEN 


CLOSE 


CLOSE 


OPEN 


*PLZ 


CLOSE 


OPEN 


OPEN 


CLOSE 


tPZL 


CLOSE 


OPEN 


OPEN 


CLOSE 




OPEN 


CLOSE 


CLOSE 


OPEN 



Q3 Output fpHz 



: 2-5 V @ Vdo = S V, 
10 V. and 15 V 

' / 2 V ® Vqo = 5 V 
- < * 6 V ® VijD " 10 V 
' = 10 V 9 VbD = 15'V 



APPUICATrONS INFORMATION 
BUS REGISTER 



r 



S«rlal I 
Data >- 



! ! _ SCL4015B _ ~^ 



r" 





4 Bit Shift 




4-Bit Shift 


Register 




Register 







4508B 




Quad Latch 


Quad Latch 


{3-State] 




(3-State) 



4- Line Data Bum 



mM. MULTIPLEXED BUS REGISTER WITH FUNCTION SELECT 



r 



"1 r 

3-State j I I 

II 
SCL I I 
4508 B| I 



2^ 



3 state 
4-Bit Latch 



3^ 

3-State 
4-Bit Latch 



4-Line Data Bus 



J l_ 

4-Line Data Bus 



SCL I 
4S08B 



"T~r 
I I 
I I 
I I 



3 State 
4 Bit Latch 




FUNCTION SELECT 



FUNCTION SELECT 



A B 


Function 




1 

1 

1 1 


Inhibit (all 0) 
Select A Bus 
Select B Bus 
Aj + Bi 
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SCL4510B 



FEATURES 

# Internally Synphronous for High Spead 
^ AsynchnHMMi* Prwrt Enable 

^ Asynchronous Reset 

♦ Logic Edge-Clocked Design 

^ 6MHz Counting Rate e lOVdc 

^ Carry Outfnrt for CMceding Stages 




DESCRIPTION 

The SCL4510B consists of a four-stage Up/ 
Down Counter with provisions for "look-ahead" 
carry in both counting modes. The inputs consist 
of a single Clock, Carry-in (Clock Enable), Reset, 
Up/Down, Preset Enable, and four individual Jam 
signals. Four separate buffered Q signals and a 
Carry out signal are provided as outputs. 

A high Preset Enable signal allovus infornnation 
on the Jam inputs to preset the counter to any 
state asynchronously with the Clock. A high on the 
Reset line resets all stages to the "zero" state. The 
counter Is advanced one count at the positive 
transition of the Clock when the Carry-in and 
Preset Enable signals are low. Advancement is 
inhibited when the Carry-in or Preset Enable 
signals are high. The Carry-out signal Is normally 
high and goes low when the counter reaches its 
maximum count in the Up mode or the minimum 
count in the Down mode, provided the Carry-in 
signal is low. The Carry-in signal in the low state 
can thus be considered a "Clock Enable." The 
Carry-in terminal must be connected to Vgg when 
not in use. 

The counter counts Up when the Up/Down 
input is high, and Down when the Up/Down input 
is low. Multiple packages can be connected in 
either a parallel-clocking or a ripple-clocking ar- 
rangement Parallel clocking provides synchronous 
control and hence faster response from all counting 
outputs Ripple-clocking alkMMS for longer chiek 
input rise end fall times. 

This counter finds primary use in up/down and 
differential counting and frequency synthesizer 
applications It is also useful in A/D and P/A 
conversion and for magnitude and sign generatioa 



TRUTH TABLE 



CARRY IN 


UP/DOWN 


PRESET 
ENABLE 


RESET 


ACTION 


1 


X 








No Count 





1 








Count Up 














Count Down 


X 


X 


1 





PreMt 


X 


X 


X 


1 


RaMt 



CMOS 

BCD UP/DOWN COUNTER 



CONNECTION DIAGRAM 
(all packages) 



Vdd 
1 


CL 
1 


03 

_L 


P3 P2 
1 1 


Q2 
1 


U/D 
-J_ 


R 

1 


16 


15 


14 


13 12 


11 


10 


9 








SCL4510B 








1 


2 


3 


4 5 


6 


7 


8 


1 

PE 


1 

04 


1 

f4 


1 J- 
P1 CI 


T 

QI 


— r- 

CO 


Vss 



Add suffix for package: 

C 16-pin Cerdip 
D 16-pin Ceramic 
E 16-pin Epoxy 
F 16-pin Flat 
H_ a»ip 



RECOMMENDED OPERATING CONDITIONS 
For maxinMim reliability: 
DC Supply Voltage Vqd - Vgs 3 to 1 5 

Operating Temperature T/\ 
C, D, F, H Device -55 to +1 25 OC 

E Device -40 to -tBB oc 



Vdc 



BLOCK Df A6RAM 



'o— 


PE QI 


so— 


Carry 1 n 


>o 


R as 


10O 


Up/D«wn 


ISO— 


ciodi oa 




4«y 


PI 


MO— 


P2 Q4 


13 O 


P3 




'« "Si! 

Out 




voo " P'» 




Vss>PlnS 



2< 
D11 
314 



2» 
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ELECTR1QAW^PAR#C^TERISTICS 



STATIC CHARACTERISTICS' 



PARAMETER 


Vdd 

(Vdc) 


CONDITIONS 


Tlovv' 


+25''C 


Thigh^ 


Units 


Min. 


Max. 


Min, 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE CURRENT 


'dd 


5 


ViN = Vss or Vdd 




5 




0.05 


5 




150 


MAdc 






10 


All valid input 




10 




0.1 


10 




300 








15 


combinations 




20 




0.2 


20 




600 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications'. 
^ Tlow = -55°C for C, D, F, H device. 

= -40^*0 for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 



DYNAMIC CHARACTERISTICS (Cl = 50pF, Ta = 25° C) 



PARAMETER 


Vdd 
(Vdcl 


Min. 


Typ. 


Max. 


Units 


CLOCKED OPERATION 


PROPAGATION DELAY TIME 


^LH.fpHL 












Clocl< to Q 


5 




325 


650 


ns 






10 




125 


250 








15 


_ 


100 


200 




Cloclc to Carry Out 




5 




325 


650 


ns 




10 




125 


250 








15 




100 


200 




Carry In to Carry Out 




5 




175 


350 


ns 






10 




75 


I ou 








15 




55 


110 




OUTPUT TRANSITION TIME 


tTLH.tTHl 














5 




130 


260 


ns 






10 




65 


130 








15 




50 


100 




MINIMUM CLOCK PULSE WIDTH 


PWCL 














5 




170 


340 


ns 






10 




85 


170 








15 




70 


140 




MAXIMUM CLOCK FREQUENCY 


feu 














• t -. 


5 


■ 


3.0 




MHz 






10 


3.0 


6.0 










15 


4.0 


8.0 






MAXIMUM CLOCK RISE AND FALL TIME' 


IrCL.ffCL 
















5 


15 






MS 






10 


15 












15 


15 








MINIMUM SETUP TIME 


f setup 












Carry In 


5 




130 


260 


ns 






10 




65 


130 








15 




50 


100 




Up/Down 




5 




250 


500 


ns 






10 




100 


200 








15 




75 


150 




PRESET OR RESET OPERATION 


PROPAGATION DELAY TIME 


tpLH. VhL 












Preset Enable or Reset to Q 


5 




325 


650 


ns 






10 




125 


250 








15 




100 


200 




Preset Enable or Reset to Carry Out 




5 




410 


820 


ns 






10 




165 


330 








15 




130 


260 




MINIMUM PRESET ENABLE OR RESET 














PULSE WIDTH 


FWre.PWn 
















5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 




PRESET ENABLE OR RESET REMOVAL TIME 


















5 




325 


650 


ns 






10 




110 


220 








15 




90 


180 





When units are cascaded, the maximum rise and fall times of the clock input should be equal to or 
ies than the transition times of the data outputs driving data inputs, plus the propagation delay of 
the output driving stage for the output capacitive load. 
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SCL4510B 



Vos, DRAIN VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 



Vos=-5VdC- 




T , = 25° C 

I I 



Typical P-Channel 
Source Current Characteristics 



S 25 
^ 20 

i 15 

= 10 

J 5 



























































































= 15 


Vdc 


































= 10 












r 








Vdc 
















1 

R UjI* < 




-T, 


= 2S 










GS — « 

1 1 






1 



2 4 6 8 10 12 14 16 18 20 
Vos, DRAIN VOLTAGE (Vdc) 



Typical N-Channel 
Sirric Current Characteristics 



APPLICATIONS INFORMATION 

CASCADING COUNTERS 



WW*LLEL CLOCKIHC 



1111 



U/D PE PI P2 P3 P4 



R CL 01 Q2 03 04 



TUT 



i iii 



.'D PE PI P2 P3 P4 



SCL4&10B CO. 3 C C.' 5CL4&10B CO > C C.I. OB CO. 



R GL ai Q3 Q4 



TTTT 



nil 



U'D PE PI P3 P3 



R CL Q1 Q3 03 Q4 



TTTT 



nil 



i D PE PI P2 P3 f 



, — C C I C O. 



R CL Ol Q2 Q3 Q4 



TTTT 



nil 



I O PC P1 P3 P3 P4 



C 1 SCL4G1 OB CO 



CL Q1 02 Q3 Q4 



TTTT 



i/D PE Pt P2 P3 P4 



■Q C.I SCL4510B C O 



CL Q1 Q2 Q3 Q4 



TTTT 



The Up/Down control can be changtd at any count. The only reitriction on changins 
the Up/Down control isthat the clock input to the first counting stsge must be "high" 



Cascading Counter Packages. 



♦out Q1 02 Q3 04 



PE 








CI 




L.S.D. 


CO 






Clock 








U/D 


SCL45108 


















"P1 


P2 P3 


P4 



Ol Q2 Q3 Q4 



"WV2_' -wvj^ -^vvj^ 



•Vdd 

Thumbwheel Switch** 
(Open f«M "Q"! 



Open - Count 



PE 






CI 


M.S.D. 


CO 




Clock 






U/D 


SCL4510B 














"p, 


P2 P3 


P4 



•Voo 
ftasittofs > 10 kn 



Programmable Cascaded Frequency Divider 



225 



SCL4511B 




FEATURES 

^ High-Current Sourcing Bipolar Outputs (Up to 
25 mA) 

4 Latched Storage of Input Code 
4 Blanking Input for Display Intensity Modu- 
lation 

4 Lamp Test Provision 

4 floatkiiM - Blanking for lllagal Input Gombi^ 
nations 

DESCRIPTION 

The SCL4511B provides the functions of a 
4-bjt storage latch, an 8421 BCD-to-seven segment 
decoder, and an output drive capability to source 
up to 25 mA of current Lamp Test, Blanking, and 
Latch Enable inputs are used to test the display, 
turn off the display, and store a BCD code, 
respectivety. It can be used with LED, incand^ 
cent, fluorescent, gas discharge, or liquid crystal 
readouts either directly or indirectly. 

Applications include counter display drivers; 
severvsegment decimal display, and various ckick, 
watch, and timer uses; 



BCD-TO-SEVEN SEGMENT 
LATCH/DECODER/DRIVER 



CONNECTION DIAGRAM 
(all packages) 



Segment Outputs 



Vdd 

1 


f 
1 


g 

.1 


a b 
1 1 


c 
1 


d 
1 


e 
1 
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SCL4511B 
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7 


8 


1 

B 


I 

c 


I 

LT 


1 1 

Bl LE 


1" 

D 


T 

A 


vss 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



TRUTH TABLE 



LE 


Bl 


LT 


D C B A 


a b c d e f g 


DISPLAY 


X 


X 





X X X X 


1111111 


8 


X 





1 


X X X X 





Blank 












oooo 

1 
10 
11 


1111110 
1 1 
110 1 10 1 
11110 1 




1 

2 
3 












10 
10 1 
110 
111 


110 11 
10 110 11 

11 111 

1 1 1 


4 

s 

6 

7 












10 
10 1 
10 10 
10 11 


1111111 

11 10 11 





8 
9 

Blank 
Blank 












110 
110 1 
1110 

1111 








Blank 
Blank 
Blank 
Blank 


1 


I 




X X X X 


* 


♦ 



X = Don't care 

* Dapands upon tha BCD coda appUad during tha to 1 
transition of LE. 



BLOCK DIAGRAM 





s 



) IS Voo " '* 
> 14 VSs»Pin8 






1 
1 


D 
(_ 


3 


S' 


S 


h 


1 
1 


8 


9 



ftECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 
DC Supply Voltage Vdq • VsS 3 to 1 5 
Operating Temperature T^ 



C, D, F, H Device 
E Device 



-55 to +125 
-40 to +85 



Vdc 

oc 
oc 











1 


r 

a 4 r cn n 1 iTDi iT .. 








l\ 




CURRENT 

OUTPUT DRIVE " 

CURRENT 








1 










1 


\ 














V 1 




















>^ 








— 1- 

— 1- 




\^ 








2S0C) 




— 1- 








— 


OH iVoD = IS V) 


'OH 
(VOO = 


oviV- 

\ 


'OH 1 


r 






' 1 

iOHmi>lfl5°C)- 
lOH-n., n7SaC) 



Voo, oc SUPPtv VOLTAGE IViicI 

VOH. OUTPUT DRIVE VOLTAGE IVdc) 



Typical P-Channel 
Source Current Characteristics 

The maximum continuous (worst case) derated 
output drive current applies to a single output 
with all other outputs sourcing an equal amount of 
current. Operation above the derating cun/e at a 
tfven ^m{»eratup is not itMsommended. 
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ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS 



PARAMETER 


Vdd 


CONDITIONS 


Tlc 


w 


+25-0 


Thigh 


Units 


(Vdcl 


Min. 


Max. 


Min. 


Tvp. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE CUrtRENT 


'dd 


5 
10 

15 


V|N-VssOrVpp 
All valid input 
combinations 




10 
20 




0.05 

0.1 

0.2 


10 
20 




300 
000 




OUTPUT DRIVE 
VOLTAGE 




5 


loH = rtiAdc 
- 5 

-10 
-15 
-20 
-25 


4.99 


- 


4.99 
3.9 
3.4 


5.0 
4.25 

3.95 
3.76 
3.5 


_ 


4.95 




Vdc 






10 


Iqh " OmAclc 
- 5 
-10 
-15 
-20 
-25 


9.99 

- 


- 


9.99 

9.0 

8.6 


10 " 
9.25 
9.15 
9.03 
8.90 
8.75 


- 
- 


9.95 


- 
- 


Vdc 






16 


loH = OniAdc 

-10 
-15 
-20 
-26 


14.99 
- 


- 


14.99 


15 

14.25 
14.08 


- 


14.95 


- 


Vdc 








I 


: 


13.6 


1 3.95 

13,80 


- 


- 
- 


- 
- 




OUTPUT LOW 
(SINK) CURRENT 
C, D, F, H device 


'OL 


5 
10 


Vol ■ 0.1V 
Vol " 0-6V 


1.9 
5.0 


- 


1.5 

4.0 


3.4 
6.5 




1.1 
2.8 




mAdc 






15 


Vai. - 1.6V 


13.8 




11.0 


24 




7.7 






E devioe 




5 


Vol = 0-4V 


1.8 




1.5 


3.4 




1.2 




mAdc 






10 


Vol - 0-5V 


4.8 




4.0 


6.6 




3.2 










16 


Vol - 1.6V 
ViN'VssorVoD 


13.2 




11.0 


24 




8.8 







NOTES: ' Remaining Static Electrical Characteristics are li^ed under "SCi.4000B Series Farnily Sl^if ications*. 
' Tuow = -55°C for C, D, F, H device. 
= -40''C for E device. 
Thigh = +125°C for C/U, F, H dwiMr. 
= + 85°C for E device. 



DYNAMIC GHARACTERrSTICS (Gf iOi?F> Ta = 25° C) 



PARAMETER 


VpD 
(Vdcl 


Min. 


Typ. 


Max. 


Units 


BBOBAGATION DELAY TIME 
Horn Data Inputs 


tpLH 


5 
10 
15 




650 
250 
200 


1300 
600 
400 






tpHL 


6 
10 
15 




750 
300 
200 


1600 
600 
400 




From Blanking Input 


tpLH 


5 
10 
15 




300 

125 
100 


600 

250 
200 






tpHL 


5 
10 
15 




500 
200 
160 


1000 
400 
320 


ns 


From Lamp Test Input , 


tpLH 


5 
10 
16 




300 
120 
90 


600 
240 
180 






tpHL 


6 
10 
15 




325 
130 
95 


o o o 


ns 


OUTPUT TRANSITION TIME 


ttLH 


5 
10 
15 




50 
40 
36 


100 
80 

70 


ns 




tTHL 


5 
10 
15 




1000 
1000 
1000 


2000 
2000 
2000 


ns 


MI NIMUM DATA INPUT SETUP TIME 


t,.,UB 


5 
10 
15 




90 
40 
20 


180 
80 
40 


ns 


MINIMUM DATA INPUT HOLD TIME 




5 
10 
15 




-90 
40 
-20 







ns 


MINIMUM LATCH ENABLE PULSE WIDTH 


PWle 


5 
10 
16 




260 
110 
65 


520 
220 
130 


ns 
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SCL4511B 



LOGIC DIAGRAM 




SCL4511B 
OUTPUT 



APPLICATIONS INFORMATION 
DISPLAY CONNECTIONS 



U6HT EMITTING DIODE ILEDI READOUT 



Common 
Cathodfe LED 



SC1.4S11B 
OUTPUT 



Anode LED 





FLUORESCENT READOUT 



SCL4S11B 

OUTPUT 



D.rect 

(Low Brightness) 




— Vgg or appropriate 
voltage below V^g. 



INCANDESCENT READOUT 



SCL451 1 B 
OUTPUT 



o 



#*A fUametit pre-warm resistor is recommended 
to recfuce filament thermal shock and 
increase the effective cold resistance of the 
filament. 



LIQUID CRYSTAL <LCD) E.citetion 

READOUT (Sqo.re Wave. 

Vss to VddI 



SCL4511B 
OUTPUT 



t/4 Of SCt4030B 



Direct dc drive of LCD's not recorrtmended 
for life of LCD readouts. 



SCL4512B 




CMOS 

8-CHANNEL DATA SELECTOR 



FEATURES 

4 3-State Output with Disable Control 
^ Separate Inhibit Input 
4 Selects One of Eight Data Sources 
4 Performs Parallel-To-Sfirial Conv«csiQ<i 

DESCRIPTION 

The SCL4512B is an 8-Channel Data Selector 
with Function Inhibit and Output Disable controls. 
One of eight binary inputs is selected by Select 
inputs A, B, and C, and Is routed to the output Z. 
A high on the Disable input causes the Z output to 
assume a high-impedance state, regardless of other 
input conditions. This allows the output to inter- 
face directly with bus-oriented systems. When the 
Inhibit input is high, it forces the output low, 
providing the Disable Input is low. By manipula- 
tion of the inputs, the SCL4512B can provide any 
logic functions of four variables (see Applications 
Information). 



CONNECTION DIAGRAM 
(all packeiges) 



Vdd 

1 


Dis 
1 


2 
J 


C B 
1 1 


A 
1 


Inh 


X7 
1 


16 


15 


14 
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11 


10 


9 








SCL4512B 








1 


2 


3 
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6 


7 


8 


1 

XO 


1 

XI 


1 

m 


1 1 
xg X4 


I 

X5 


1 

X6 


1 

Vss 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Cliip 



TRUTH TABLE 



c 


B 


A 


INHIBIT 


DISABLE 


z 











1 
1 



1 

1 








o o o o 


XO 
XI 
X3 

X3 


1 
1 
1 
1 





1 
1 




1 



1 














X4 

X5 
X6 
X7 


« 






1 




1 



High 
Impadanc* 



RECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 
DC Supply Voltage Vqd " VsS 3 to 15 Vdc 
Operating Temperature Ty\ 



C, D, F, H Device 
E Device 



-55 to +125 OC 
■40to+85 OC 



BLOCK DIAG«^AM 



# - Oen't ear* 
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SCL4512B 







- " -T- f- 

1 
15 


•ffj "-1.!. «>"-\jtl 

All vslid input 
combinations 




10 
20 




1 
0.2 


10 
20 




300 
600 




3-STATE OUTPUT LEAKAGE 
CURRENT 


(ZL 


15 






±0.1 




±10"' 


±ai 




±1.0 


;iAdc 



NOTES: ' Remaining Static Electrical Characteristics are listed under "SCLilOOBS^Seflas SwnJIvStStfBffiatioHS*.' 
* Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +12B°C for C, D, F, H device. 
= + 85°C for E device. 



DYNAMIC CHARACTERISTICS (Cl = 50pF, Ta = 25t) 



PARAMETER 


"DP 

(Vdc) 


Min. 


Typ. 


Max. 


Units 


rnUrMUA 1 lUlM UtLMY 1 IMC 














From Inhibit 


tpLH 
















5 


_ 


140 


280 


ns 






10 




SO 


100 








15 




40 


80 






tpHL 
















5 


_ 


155 


310 


ns 






10 




60 


120 








15 


_ 


45 


90 




From Select Input 


tpLH 
















5 




225 


450 


ns 






10 




85 


170 








15 




65 


130 






^PHL 
















5 




300 


600 








10 




105 


210 








15 




80 


160 




From Data Input 


tpLH 
















5 




215 


430 


ns 






10 




85 


170 








15 




65 


130 






















5 




290 


580 


ns 






10 




105 


210 








15 




80 


160 




From Disable 


VHZ-fpzH 














tPLZ. tpzL 
















5 




75 


150 


ns 






10 




45 


90 








15 




35 


70 




OUTPUT TRANSITION TIME 


txLH. tjHL 














5 




130 


260 


ns 






10 




65 


130 








15 




50 


100 





Vk. draw voltage (Vdc) 
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Typical P-Channel 
Source Current Characteristics 
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Vdc 

















1 

e MAr. 








' n - 






— wgs — •* 

1 I 1 






1 
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Vk, drain voltage (Vdc) 



Typical N-Channel 
Sink Current Characteristics 
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LOGIC DIAGRAM 



SCL4512B 



Inhibito- 
C «>- 



B o 

Ao-L^ 

XO-^ — [>»- 



X2 0- 



X5©- 



Disab1e« 



OrOi 



X3<-^— {>- 



4>H>i 




H>rt>i 




Diuble . 
Input 



60% '\ 
10% Pt Vss 

J V, 



Switch Positions for 3-State Test 



TEST 


SI 


S2 


S3 


S4 


'PHZ 


Open 


Closed 


Closed 


Open 


'PLZ 


Cios«d 


Open 


Open 


Closed 


*PZL 




Open 


Open 


Closed 


^ZH 


0P«o 


G lesed 


Closed 


Open 



Vol{ » 2 5 V S> Vdo - 5V, 
lOV, and 15V 



« 2 V ®> Vdd 5 V 
« 6 V® Vdd = lOV 
=! to V ® Vqd = 15 V 



-VpL 



3-State AC Test Circuit and Waveform 
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SCL4S12B 



APPLICATIONS INFORMATION 
32-INPUT MULTIPLEXER 

Output terminals of several SCL4512B devices a high-impedance state. A 32-input multiplexer 

can be connected to a single data bus. One utilizing four SCL451 2B data selectors and a single 

SCL4512B is selected by the 3-state Disable SCL4011 B is shown, 
control, and the remaining devices are disabled into 




LOGIC FUNC 

In addition to the standard application of 
multiplexers in data conversion techniques, these 
circuits can also be used in generating logic 
functions, which in many cases can reduce system 

package count. 

A multiplexer is a multiple-position single-pole 
switch. One set of inputs selects the position of the 
switch. The second set of inputs collects the input 
data, which is transferred through the circuit to 
one output By using the binary select inputs and 
the data inputs, theSCL4512B can generate any of 
the 65,536 different functions of four variables. 

Assume the four binary inputs are A, B, C, and 
0, and that Z is the desired functioa Using the 



GENERATORS 

select inputs as the first three variables, any 
combination of A, B, and C will select a data input 
(assuming the output is enabled). For each combi- 
nation of A, B, and C, the required output, as a 
function of the fourth variable D, can be HIGH or 
LOW or the same as D or the inverse of D. 
Therefore, the truth table may be examined and 
each data input of _the SCL4512B is connected to 
Vqq, Vss< D, or D as required. In such fashion, 
the function is generated. 

I n the example shown, the first two outputs are 
the inverse of D, so XO is connected to D. The 
next two are HIGH, so XI is connected to Vqq, 
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SCL4514B 
SCL4515B 




CMOS 4-T0-16 LINE 
DECODERS WITH UTCH 



PEATURES 

4 Strobed Input Latch 
4 Inhibit Control 

# Selaetad Output Active High (8CL4S14B) or 

Active Low (SCLiKStl^ 

DESCRIPTION 

The SCL4514B and SCL4515B are two out- 
put options of a 4-ta-16 Line Decoder with 
Latched Inputs. The SCL4514B presents a logic 
"1" at the selected output, and the SCL4515B 
presents a logic "0" at the selected output. The 
latches hold the last input data presented prior to 
the Strobe transition from "1" to "0". Inhibit 
allows all outputs to be placed at "0" 
^CL4B14B), or "1" (SCL4515B), regardless of 
#ie state of the Data or Strobe inputs. 

Applications Include code conversion, address 
decoding, memory selection control, demultiplex- 
hg, and readout decoding^ 



TRUTH TABLE (Strobe = 1) 





Data Inputs 


Selected Output 
























SCL4514B = Logic "1" 


Inhibit 


D 
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SCL4515B= Logic "0" 
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SI 
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1 
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1 


1 


37 
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SS 
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1 


sg 





1 





1 
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1 





1 


1 


SI 1 





1 


1 








SI 2 





1 


1 





1 


S13 





1 


1 


1 





314 





1 


1 


1 


1 


315 
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X 


X 


X 


X 


All Outputs 












= "0", 3CL4514B 












All Outputs 












= "1", SCL4515B 


X - Don't Care 



CONIVIECTION DIAGRAM 
(all packages) 



Data 
Inputs 



Outputs 
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Data 
Inputs 



Outputs 



Add suffix for package: 

D 24npin Ceran^' 
E 24-pin Epoxy 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 
DC Supply Voltage VpD-Vss 3 to 15 Vdc 
Operating Temperature T/^ 



D, H Device 
E Device 



-55 to +125 OC 
^Oto+85 OC 



BLOCK DIAGRAM 



Data 1 C 
Data 2 C 
Data 3 C 
Data 4 C 



S10 

sn 
S12 
SI 3 
S14 
SIB 
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BCD 
BCD 
BCD 

BCD 
BCD 
BCD 
BCD 
C D 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
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SCL45T4B. SCL4S1SB 

ELECTRICAL 6HAftACTERIST!CS 



STATIC CHARACTERISTICS' 



PARAMETER 


Vdd 

(Vdc) 


CONDITIONS 




+25°C 


Thigh^ 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE CURRENT 


'dd 


























5 


V|N = VssOrVDD 




5 




0.05 


5 




150 


HAdc 






10 


All valid Input 




10 




0.1 


10 




300 








15 


combinations 




20 




0.2 


20 




600 





NOTES: ' Remaining Static Electrical Characteristics are listed under '%L4000B Series Family SIMcMiiiMBns'. ' 
^ Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 

= + 85°C for E device. •- 



DYNAMIC CHARACTERISTICS (Cl = 50pF, Ta = 25° C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 


tpLH'^PHL 












From Data Inputs 


5 




550 


1100 


ns 






10 




225 


450 








15 




150 


300 




From Inhibit Input 




5 




400 


800 


ns 






10 




150 


300 








15 




100 


200 




OUTPUT TRANSITION TIME 


tTLH. tTHL 
















5 




130 


260 


ns 






10 




65 


130 








15 




50 


100 




MINIMUM DATA INPUT SETUP TIME 


^setup 








250 








5 




125 


ns 






10 




50 


100 








15 




40 


80 




MINIMUM STROSf PULSE WIDTH 


h 












5 




175 


350 


ns 






10 




50 


100 








15 




40 


80 





V,» DRAIN VOLTME (IMt) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 



VGs=-15Vdc 




T»=25°C 
i I 



Typical P-Channel 
Source Current Characteristics 
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= 1 


iVdc 


































= 10 
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Vgs 


Vdc 
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— \ 


os = 


5 Vdc — 
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2 4 6 8 10 12 14 16 IB 20 
Vn. DIMM VOLTAGE (Vdc) 



Typical N-Channel 
Sink Current Characteristics 
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SCL4514B,SCL4515B 



\ 



LOGIC DIAGRAM 




:0 




In SCL4S1SB Only 
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FEATURES 

4 Internally Synchronous for High Speed 

4 Asynchronous Preset Enable 

4 Asynchronous Reset 

4 Logic Edge-Clocked Design 

4 6MHz Counting Rate @ lOVdc 

4 Carry Output for Cascading Stages 

DESCRIPTION 

The SCL4516B consists of a four-stage Up/ 
Down Counter with provisions for "loolc-ahead" 
carry in both counting modeSb The inputs consist 
of a single Clock, Carry-in (Clock Enable), RMet, 
Up/Down, Preset Enable, and four individual Jam 
signiri& Four separate buffered Q signals and a 
Carry-out signal are provided as outputs. 

A high Preset Enable signal allows information 
on the Jam inputs to preset the counter to any 
state asynchronously with the Clock. A high on the 
Reset line resets all stages to the "zero" state. The 
counter is advanced one count at the positive 
transition of the Clock when the Carry-in and 
Preset Enable signals are low. Advancement Is 
inhibited when the Carry-in or Preset Enable 
signals are high. The Carry-out signal is normally 
high and goes low when the counter reaches its 
maximum count in the Up mode or the minimum 
count in the Down mode, provided the Carry-in 
signal is low. The Carry-in signal in the low state 
can thus be considered a "Clock Enable." The 
Carry-in terminal must be connected to V/gg when 
not in use. 

The counter counts Up when the Up/Down 
input is high, and Down when the Up/Down input 
is low. Multiple packages can be connected in 
either a parallel-clocking or a ripple-clocking ar- 
rangement. Parallel clocking provides synchronous 
control and hence faster response from all counting 
outputs. Ripple-clocking allows for longer clock 
input rise and fall times. 

This counter finds primary use in up/down and 
differential counting and frequency synthesizer 
applications. It is also useful in A/D and D/A 
conversion and for magnitude and sign generation. 



TRUTH TABLE 



CARRY IN 


UP/DOWN 


PRESET 
ENABLE 


RESET 


ACTION 


1 


X 








No Count 





1 








Count Up 














Count Down 


X 


X 


1 





Preset 


X 


X 


X 


1 


Reset 



CONNECTION DIAGRAM 
(all packages) 
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SCL4516B 
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CO 
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Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F le-iJin Flat 

H Chip 



RECOMMENDED OPERATING CONOITIONS 
For maximum reliability: < 
DC Supply Voltage Vqd ' VsS 3 to 15 
Operating Temperature T/\ 



C, D, F, H Device 
E Device 



-55 to +125 
-40 to +85 



Vdc 
OC 



BLOCK DIAGRAM 



X = Don't Csr« 



PE 


Q1 


Carry 1 




B 


Q2 


Up/Do 




Clock 


Q3 


PI 


04 


P2 


P3 




P4 


Cwrv 


Out 
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SCL4516B 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTKS* 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 


Tlow' 


+2S°C 


Thigh^ 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE CURRENT 


1 DD 
























5 


ViN = Vss or Vdd 




5 




0.05 


5 




150 


/aAdc 






10 


All valid input 




10 




0.1 


10 




300 








15 


combinations 




20 




0.2 


20 




600 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family S^acifica^QrB*. 
' Tlow = -55°C for C, D, F, H device. .t • - ■ 

= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 



DYNAMIC CHARACTERISTICS (Cl = 50pF, Ta = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


CLOCKED OPERATiON 


PROPAGATION DELAY TIME 


tpLH- tPHL 












Clock to Q 




5 


- 


325 


650 


ns 






10 


— 


125 


250 








15 




100 


200 




Clock to Carry Out 




5 


— 


325 


650 


ns 




10 


- 


125 


250 








15 




100 


200 




Carry In to Carry Out 




5 


— 


175 


350 


ns 






10 


- 


75 


150 








15 




55 


110 




OUTPUT TRANSITION TIME 


tTLH-^THL 
















5 




130 


260 


ns 






10 




65 


130 








15 




50 


100 




MINIMUM CLOCK PULSE WIDTH 


PWcL 
















5 




170 


340 


ns 






10 




85 


170 








15 




70 


140 




MAXIMUM CLOCK FREQUENCY 


fcL 
















5 


1.5 


3.0 




MHz 






10 


3.0 


6.0 










15 


4.0 


8.0 






MAXIMUM CLOCK RISE AND FALL TIME' 


^rCL' ^fCL 
















5 


15 






MS 






10 


15 












15 


15 








MINIMUM SETUP TIME 


^etup 












Carry In 




5 




130 


260 


ns 






10 




65 


130 








15 




50 


100 




Up/Down 




5 




250 


500 


ns 






10 




100 


200 








15 




75 


150 




PRESET OR RESET OPERATION 


PROPAGATION DELAY TIME 


tpLH- tpHL 












Preset Enable or Reset to Q 




5 




325 


650 


ns 






10 




125 


250 








15 




100 


200 




Preset Enable or Reset to Carry Out 




5 




410 


820 


ns 






10 




165 


330 








15 




130 


260 




MINIMUM PRESET ENABLE OR RESET 














PULSE WIDTH 


PWpE. PWr 
















5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 




PRESET ENABLE OR RESET REMOVAL TIME 


^rem 














5 




325 


650 


ns 






10 




110 


220 








15 




90 


180 





* When units are cascaded, the maximum rise and fall times of the clock input should be equal to or 
less than the transition times of the data outputs driving data inputs, plus the propagation delay of 
the output driving stage for the output <»pacitive load. 
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Vds, drain voltage (VdC) 
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Vos. DRAIN VOLTAGE (VdC) 



Typical P-Channel 
Source CurriBnt Cbaractoristics 



Typical N-Channel 
Sink Current Characteristics 



APPLICATIONS INFORMATION 
CASCADING COUNTERS 



r 



11 1 i 



I D PE PI P2 P3 

-SCL4516B — 

R CL Ol Q2 03 OA 



TITT 



ilil 



ID PE P1 P2 P3 1 



Cl Q1 Q3 Q3 Q4 



TITT 



. P2 P3 P4 

ySCL4516B 

H CL Ql Q2 Q3 Q4 



TTTT 



niPPtt. CL0CKIW8 



ILLL 



J^-D PE PI P2 P3 (>4 

cjSCL45168^ 

R CL Ql Q2 Q3 Q4 



TITT 



Pi P2 P4 



J'D PE Pi P2 PS P4 

rrSCL«5i 685:5 

R CL Ql 03 03 Q4 



TTTT 



-ilil 



u □ pe pi p2 p3 p4 
ctSCL4516B^ 

R CL Ql Q2 03 Q4 



TTTT 



The Up/Down control can be changed at any count. The only restriction on changing 
the Up/Down control is that the clock input to the first counting stage must be "high" 



QmmMim counter paclai9B& 



*owt °^ Q2 Q3 Q-* 
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P4 
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U/D SCL4B16B 

"pl P2 P3 P4 



Rntitota ■ 10 kfl 



Programmable Cascaded Frequency Divider 



SCL4518B 
SCL4520B 




FEATURES 

♦ Two Independent 4-Bit Counters 

I nternally Synchronous for High Speed 
Dual BCD (SCL4S18B) and Dual Binary 
(SCL4520B) Configurations 
Direct Reset 

Logic Edge-Clocked Design 
Trigger from either Edge of Clock Signal 
Static Operation— DC to aMHz ® lOVdc 



♦ 
♦ 

♦ 
♦ 
♦ 
♦ 



DESCRIPTION 

The SCL4518B Dual BCD Counter and the 
SCL4820B Dual Binary Counter are constructed 
with MOS P-channel and N-channel enhancement- 
mode devices in a single monolithic structure. Each 
consists of two identical, independent, internally 
synchronous 4-stage counters. The counter stages 
are type-D flip-flops, with interchangeable Clock 
and Enable lines for Incrementing on either the 
positive-going or negative-going transition as re- 
quired when cascading multiple stages. Each 
counter can be cleared by applying a high level on 
the Reset line. In addition, the SCL4518B will 
count out of all undefined states within Vno dock 
periods. These complementary MOS up counters 
find primary use in multi-stage synchronous or 
ripple counting applications requiring low power 
dissipation and/or high noise immunity. 

TRUTH TABLE 



CLOCK 


ENABLE 


RESET 


ACTION 




1 





Increment Counter 










Increment Counter 




X 





No Change 


X 







No Change 










No Change 


1 







No Change 


X 


X 


1 


QO thru 03 = a 



X = Don't Care 



TIMING DIAGRAM 




CMOS DUAL UP COUNTERS 



CONNECTION DIAGRAM 
(all packages) 

Vqq Rg Q2B Qib <^0B ENg CLKb 



16 15 14 13 


12 11 10 


9 


SCL4518B 


SCL4520B 




12 3 4 


5 6 7 
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I I I r 

CUCaENaQqA t^lA Q2A ^SA "a Vgs 



Add suffix for package: 

C 1 6-pin Cerdip 

D 1 6-pin Ceramic 

E 1 6-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vdd " Vss 3 to 15 
Operating Temperature T^ 



C, D, F, H Device 
E Device 



-5510+125 
-40 to +85 



Vdc 

OC 
oc 



BLOCK DIAGRAM 




SCL4518 - Dual BCD 
SCL.4520 — Dual Binary 



Up Counter 
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SCL4518B, SCL4520B 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS' 



PARAMETER 


Vdd 

(Vdcl 


CONDITIONS 


Tlow^ 


+25°C 


Thigh ^ 


Units 


Min. 


Max. 


MIn. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


'dd 






















CURRENT 




5 


ViN'VssorVoD 




5 




0.05 


5 




150 


/iAdc 






10 


All valid input 




10 




0.1 


10 




300 








15 


combinations 




20 




0.2 


20 




600 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications". 
^ Tlow " -SB'^C for C, 0, F, H device. 
= -40'"C foi E device. 
Thigh ^ +125"Cfor C, D, F, H device. 
= + 85°Cfor E device. 



DYNAMIC CHARACTERISTICS (Ci, = 50pF, Ta = 25''C) 



PARAMETER 


Vdd 
(Vdcl 


Min. 


Tvp. 


Max. 


Units 


CLOCKED OPERATION 


PROPAGATION DELAY TIME 


IPLH. tPHL 












From Clock or Cloek Enable 




5 




225 


450 


ns 






10 




100 


200 








15 




80 


160 




OUTPUT traHsition time 


%LH.tTHL 
















5 




130 


260 


ns 






10 




65 


130 








15 




50 


100 




MINIMUM CLOCK PULSE WIDTH 


PWcL 














5 




120 


240 


ns 






10 




50 


100 








15 




40 


80 




MINIMUM CLOCK ENABLE PULSE WIDTH 


PWcE 














5 




200 


400 


ns 






10 




90 


180 








16 




75 


160 




MAXIMUM CLOCK FREQUENCY 


fcL 
















5 


1.0 


2.0 




MHz 






10 


2.5 


5.0 










15 


3.0 


6.0 






MAXIMUM QiOaftSR CLOCK ENABLE RISE 














& W/kLL TIME* 


















6 


15 






MS 






10 


5 












IB 


3 








RESET OPERATION 


PROPAGATION DELAY TIME 


Vhl 














5 




225 


460 


ns 






10 




100 


200 








15 




80 


160 




MINIMUM RESET PULSE WIDTH 


















5 




120 


240 


ns 






10 




50 


100 








15 




40 


80 




RESET REMOVAL TIME 


tr.m 
















5 




100 


200 


ns 






10 




60 


100 








15 




40 


SO 





' When units are cascaded, the maximum rise and fall times 6f th^) doc^ input shoyM be eqiHil,to pr 
less than the transition times of the data outputs driving data inputs, Ertus^'propagB^trn tfelay of 
the output driving stage for the output capacitive load. 



Vos. DRAIN VOLTAGE (Vdc) 
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Vcs, DRAIN VOLTAGE (Vdc) 



Typical N-Channel 
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LOGIC Q|A@RAMS 





DUAL BINARV UP COUNTER 
SCL45208 - TWO IDENTICAL STAGES 



DUAL BCD UP COUNTER 
SCL45iaB - TWO IDENTTCAL STAGES 



APPLICATIONS INFORMATION 



CLOCK 
INPUT 



)voo 

21 7 



CLOCK ENABLE RESET 
AAA 



QOA °1A°2A Q3A 



L_. 



CLOCK ENABLE RESET 
B B B 



QqB Q1BQ2B °3 B 

"m1 iil lal 14 



CLOCK ENABLE RESET 
A A A 



°0A °1A Q2A Q3 A 
"sl 4I sl 6 



"1 



CLOCK ENABLE RESET 
B B B 

Ope QiB O2B Q3B 
~mI izl iil lil 



-I- 

S CL4518/2 0B J | SCL4518/20 B | 



RippI* eascading of four cbunteis with positiMS^edge triogariiigi 



CLOCK 
INPUT 



CLOCK ENABLE RESET 
AAA 



QOA °1A Cl2A Q3A 



V 



|SCL4071B> 




CLOCK ENABLE RESET 
B B B 



^OB QlB '^28 Q3B 



V 




CLOCK ENABLE RESET 
A A 



QOB O1B '^2B "^38 



1? 



CLOCK ENABLE RESET 
B B B 



<^0A Ql A Q2A Q3A 



III 121 



SCL4g20B 



%iKiMrwioWi<Mi@HMig of four binary couriiBrs wrtfi naaktiwa-edgaMgffariiig. 
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SCL4522B, SCL4526B 
Preliminary 



FEATURES 

^ Intomally Synchronous for High Speed 

♦ BCD Decade (SCI.4S22B) or 4Mt Binary 
(SCL4S26B) Down Counters 

4 Asychronous Preset Enable 
4 Asynchronous Reset 

♦ CaseadaHe 

^ Logie Edge^locked Design 

^ Static Operation - DC to 51MHz @ lOVde 

4 Trigger from Either Edge of Clodc input 

4 Balanced Output Drive CurrMt Spedfieations 

DESCRIPTION 

The SCL4522B BCD Counter and the 
SCL4526B Binary Counter are constructed with 
MOS P-channel and N-channel enhancement-mode 
devices in a single monolithic structure. 

These devices are programmable, cascadable 
down counters with a decoded "0" state output 
for divide-by-N applications. In single stage applica- 
tions the "0" output is applied to the Preset 
Enable input. The Cascade Feedback input allows 
cascade divide-by-N operation with no additional 
gates required. The Master Reset function provides 
synchronous initiation of divide-by-N cycles. The 
Clock inhibit Input allows disabling of the pulse 
counting function. 

These complementary MOS counters can be 
used in frequency synthesizers, phase-locked loops, 
and other frequency division applications requiring 
low power dissipation and/or high noise immunity. 



CMOS PROGRAMMABLE 
DOWN COUNTERS 



CONNECTION DIAGRAM 
(all packages) 
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vss 



Add suffix for paclcage: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 1@>pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMIMENDED OPERATING CONDITIONS 
For maximum reliability: 
DC Supply Voltage Vqd - Vss 3 to 15 

Operating Temperature T/\ 



C, D, F, H Device 
E Device 



-55 to +^ 25 
-40 to -^85 



Vdc 

oc 

GC 



TRUTH TABLES 



BLOCK DIAGRAM 



Both Types 



Preset 
Enable 



SCL4S22B 



Reset 



SCL4526B 
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1 






13 










12 




1 
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SCL4522B, SCL4526B (Preliminary) 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTKS'-' 



P(»RAMETtR 


Vdd 
(V dc 


CONDITIONS 






+25°C 


Thigh ' 


Uniu 


Min. 


Max. 


MIn. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
CURRENT 


Idd 


5 
10 
IB 


ViN'VssorVoo 
All val^ input 
combinations 




5 
10 
20 




0.05 

0.1 

0.2 


5 
10 
20 




150 
300 
600 


/iAdc 



NOTES: ' Remaining Static Electrical Characteristics are listed under-"9CL400(ffi^enas Family Specifications'. 

' T|_ow = -55°C for C, D, F, H device. 

= -40''C for E cievice. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

^ These devices have been designed for balanced output drive current specifications. Consult Family Specifications. 



DYNAMIC CHARACTERISTICS (Cl = 50pF, = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


MIn. 


Typ. 


Max. 


Units 


CLOCKED OPERATION 


PROPAGATION DELAY TIME 


tpLH. tpHL 












Clock or Inhibit to Q 




5 




415 


830 


ns 






10 




160 


320 








15 




120 


240 




Clock or Inhibit to "0" 




5 




175 


350 


ns 






10 




125 


250 








15 




100 


200 




OUTPUT TRANSITION TIME 


fTLH. tyHL 
















5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 




MINIMUM CLOCK PULSE WIDTH 


PWcL 














5 




125 


250 


ns 






10 




50 


100 








15 




40 


80 




MAXIMUM CLOCK FREQUENCY 


<CL 
















5 


1.5 


2.0 




MHz 






10 


3.0 


6.0 










15 


4.0 


6.6 






.MAXIMUM CLOCK OR INHIBIT RISE AND 














FALL TIME* 


trCL- tfCL 
















5 


15 






(is 






10 


15 












15 


15 








PRESET OPERATION 


PROPAGATION DELAY TIME 


fpLH. fpHL 












PEtoQ 


5 




415 


830 


ns 






10 




160 


320 








IB 




120 


240 




PE to "b" 




5 




175 


350 


ns 






10 




125 


250 








15 




100 


200 




MINIMUM PRESET ENABLE PULSE WIDTH 


PWpE 
















5 




125 


250 


ns 






10 




50 


100 








15 




40 


80 




MINIMUM DATA INPUT HOLD TIME 


*hold 














5 




75 


125 


ns 






10 




25 


50 








15 




20 


40 




RESET OPERATION 


PROPAGATION DELAY TIME 














MRtoQ 


fpHL 
















5 




416 


830 


ns 






10 




160 


320 








15 




120 


240 




MR to "0" 


fpLH 
















5 




175 


350 


ns 






10 




125 


250 








15 




100 


200 




MINIIWUM IVIASTER RESET PULSE WIDTH 
















5 




150 


300 


ns 






10 




125 


250 








15 




100 


200 





' When units are cascaded, the maximum rise and fall times of the clock input should be equal to or 
less than the transition times of the data outputs driving data inputs, plus the piXHngation delay of 
^eul^t"drwr)g«tagefor^e output capacttive \oai. 
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SCL4522B, SCL4526B (Preliminary) 



V,s. DmiN VOtTME (Vdc) 
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-50 



Typical P-Channel 
Source Current Characteristics 
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V,„, DRAIN VOLTAGE (Vdc) 



Typical N-Channel 
Sink Current Characteristics 



SCL4S22B LOGIC DIAGRAM (BCD Divide-by-N Counter) 




SCL4526B LOGIC DIAGRAM (Binary Divide-by-N Counter) 




SCL4522B. $CL4526B (Preliminarv) 
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2 121 
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2-Stage Programmable Frequency Divider 
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SCL4527B 




FEATURES 

# Internally Synchronous for High Speed 
Strobe for Enabling or Inhibiting Outpiitt 
Enable and Cascade Inputs 
"9" Output Available for Cascatfing 
Complementary Outputs 
Clear and Set-To-Nina Inputs 



DESCRIPTION 

The SCL4527B is a BCD Digital Rate Multiplier 
(DRM) which provides an output pulse rate of the 
clock input pulse rate multiplied by 1/10 of the 
BCD input. For example, when the BCD input is 8, 
there will be 8 output pulses for every 10 input 
pulses. The output is clocked on the negative-going 
edge of the input clock. This device may be used to 
perform arithmetic operations, solve algebraic and 
differential equations, generate logarithms and 
trigonometric functions, A/D and O/A conversion, 
and frequency division. 



CMOS BCD RATE MULTIPLIER 



CONNECTION DIAGRAM 

(all I 
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SCL4527B 
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Chip 



RECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 

DC Supply Voltage Vqq - Vss 3 to 1 6 Vdc 

Operating Temperature T^ 
C,^ D, F, H Device -6Sto-i-1% oq 

E Device -40to-<^ oq 



TRUTH TABLE 



BLOCK DIAGRAM 
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SCL4527B 



LOGIC DIAGRAM 



TIMING DIAGRAM 
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APPLICATIONS INFORMATION 

Cascading Connections 

For words of more tMl oiiiB digit, SCL4527B devices may oe cascaited in two different 
modes: an Add mode and a Multiply mode. 



In the Add mode, some of the gaps left by the 
more significant unit at the count of 9 are filled in 
by the less significant units. Output Rate = Clock 
Rate X (0.1 BCD') + 0.01 BCO2 + . . .) 



CLOCK O- 





(!) 


a 


OUT 


c 


CLOCK 


5UT 
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« out 




D 




CLOCK Eout 




CASC. 




tin -S- 




sr 




Cl£AII S 





I 2S4 967890 I 2349 9 7 9 9 

t"^" juumjuuuuuuumnnnnnjirmjL 
iSSg>juumnnjwLJinjuuuuuuuiJUL 

OMC OF Faun OUTPUT KLICS COMTKIIUTEO *t / 
DRM @ TO OUTPUT FOR EVERY 100 CLOCK PULSES 
IN FOR PRESET No. 94 



Two SCL4527B's cascaded in the "IMultiply' mode 
with a prewt nuniber of 36. 



Two SCL4527B's cascaded in the 'Add' mode 
with a preset number of 94. 



In the Multiply mode, tlie fraction programmed 
into the first DRM is multiplied by the fraction 
programmed into the second one. 

Output Rate = aock Rate X X X. . . 
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SGMI527S 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS' 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 


Tlow^ 


+25°C 


Thigh^ 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min, 


Max. 


QUIESCENT DEVICE 
























CURRENT 


'dd 


5 






B 




0.05 


5 




150 


/jAdc 






10 


All valid input 




10 




0.1 


10 




300 








15 


combinations 




20 




0.2 


20 




600 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series F»nily Specifications". 
^ Tlow = -55°C for C, D, F, H device. 
= -40*'C for E device. 
Thigh =+125°C for C, D, F, H device. 
= + 85°C for E device. 



DYNAMIC CHARACTERISTICS (Cl = 50pF, Ta = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Tvp. 


h'i. ... 




CLOCKED OPERATION 


PROPAGATION DELAY TIIVIE 


^LH' "^P H L 








300 




Clock to Out 




5 


_ 


150 


ns 






10 


- 


75 


150 








15 




60 


1 20 




Clock to Out 




5 


_ 


95 


190 


ns 






10 


_ 


50 


100 








15 


- 


35 


70 




Clock to Eoiit 




5 


_ 


250 


500 


ns 






10 




100 


200 








15 




75 


150 




Clock to "9" 




5 




300 


600 


ns 






10 


_ 


125 


250 








15 


_ 


100 


200 




Cascade to Out 




5 




95 


190 


ns 






10 




50 


100 








15 




35 


70 




Strobe to Out 




5 




175 


350 


ns 






10 




80 


160 








15 




60 


120 




OUTPUT TRANSITION TIME 


*TLH. ^THL 














5 




130 


260 


ns 






10 




65 


130 








15 




50 


100 




MINIMUM CLOCK PULSE WIDTH 


PWCL 














6 




165 


330 


ns 






10 




85 


170 








15 




65 


130 




MAXIMUM CLOCK FREQUENCY 


fcL 














5 


1.5 


3.0 




MHz 






10 


3.0 


6.0 










15 


4.0 


8 






MAXIMUM CLOCK RISE AND FALL TIME' 


^rCL. ^fCL 
















5 


15 






IJs 






10 


15 












15 


15 








MINIMUM ENABLE IN SETUP TIME 


^tup 














5 




175 


350 


ns 






10 




eo 


120 








15 




45 


90 




SET OR CLEAR OPERATION 


PROPAGATION DELAY TIME 
















5 




350 


700 


ns 






10 




150 


300 








15 




115 


230 




MINIMUM SET OR CLEAR PULSE WIDTH 


PVUs.PWc 














5 




90 


180 


ns 






10 




35 


70 








15 




30 


60 




SET OR CLEAR REMOVAL TIME 


Vem 
















5 




20 





ns 






10 




-10 











15 




■ 7.5 








* When units are cascaded, the maxtmum rise and fall times of the clodc input ^ould be equal to or 
less than the transition times of the data outputs driving data inputs, plus the propagation delav of 
the output driving stage for the output capacttiVe load. 
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SCL4527B 



APPLICATIONS INFORMATION 



■Multiplication of Two Variablas 

Rl=fCLK(l^) 

R2 = fCLK<4>0 = fCLK(i^) 

R3=fCLK O 

R2 addresses 'up* count, R3 ad- 
dresses 'down* count. The interface 
circuit converts to a single clocic with 
mode control. When loop stabilizes, 

R2= R3 



or N = 



AB 
10 



Note: To prevent simultaneous "up" and 
"down" connmands, a multiphase clock 
input must be used. 



Generation of A^^^ 



fCLK (1^) (1^) = fCLK <i-^) 



n3 

R2 = fCLK (1000' 
At equilibrium, 
Rl = R2 
n3 = a2 
or N = a2/3 

Note: To prevent simultaneous "up" 
and "down" commands, a multiphase 
clock input must be used. 



' ??'??; ' ??'??; 




^ CASE 

C S 



CLOCK S3 



aocK 

USE 



XX 



CLOCK 



ST 5UT 
CASE 

DRM 



3 




Frequency Ratios 

Rl =fi/10" 

R2 = f2N/1 0" where n = number of stages 
At equilibrium, 
Rl =R2 
N =fi/f2 

Note: To prevent simultaneous com- 
mands (overlap), fi and f2 may require 
preconditioning. 



???? 

O— • CLOCK 
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SCL4S28B 




FEATURES 

4 Two Independent Multivibrators on One Chip 
4 Triggerable from Leading^ or Trailing-Edga 

Pulse 
4 Retriggerable 
♦ Resettable 

4 Q and Q Buffered Outputs Available 
4 Wide Range of Output Pulse Widths 

DESCRIPTION 

The SCL4528B Dual Multivibrator provides 
stable retriggerable/resettable one^hot operation 
for any fixed-voltage timing application. Timing 
for the circuit is controlled by an external resistor- 
capacitor combination (R^-Cx). Adjustment of 
these components permits generation of output 
pulse widths from nanoseconds to minutes. 
Leading-edge and trailing-edge Trigger inputs are 
provided, and both positive-going and negative- 
going pulses are available from complementary 
outputs. 

Timing pulses may be terminated at any time 
by applying a low logic level to the Reset input 



CMOS DUAL MONOSTABLE 
MULTIVIBRATOR 



CONNECTION DIAGRAM 
(all packages) 

2Ti 2T9 2Cn2A 2B 2Q 23' 
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1T2 


1 I 1 
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1Q TQ 


Vss 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F le-isin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 
DC Supply Voltage Vqq - Vss 3 to 15 Vdc 
Operating Temperature Ta 



C, D, F, H Device 
E Device 



-55 to +125 OC 
■40 to +85 OC 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


Cd 


A 


B 


Q 


Q 


L 


X 


X 


L 


H 


X 


H 


X 


L 


H 


X 


X 


L 


L 


H 


H 


t 


H 


n 


U 


H 


L 


; 


n 


u 



H = High Level (Steady State) 
L = Low Level (Steady State) 
t = Transition, Low-to-High 
I = Transition, High-to-Low 
X = Irrelevant (Inc. Transitions) 
J~L= One High-Level Pulse 
"Lr= One Low- Level Pulse 



BLOCK DIAGRAM 
(one of two devices) 
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Q 



^IN 

RESET 
o 



Co 



"x 



-OQ 



Rv and Cx axMrnal componants. 
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PULSE WIQTh (Sa»njsl 



LOGIC DIA6RAM 




"STANDARD INPUT PROTECTION ATTHESE POtHTS 



Notas: 

There is no effective maximum limit on Rx; 
recommended minimum value for is IKJl. 
There are no restrictions on the value of C^- 

For proper operation all unused inputs should 
be tied to a logic level. The mode point (T2) of a 
unused half of device should be tied high through 
an external resistor to Vqq. 
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ta. ambient temperature (»CI 

Normalized Pulse Width versus Temperature 
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SCL4S28B 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS ' 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 


Tl( 




+25°C 


Thigh ^ 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 
CURRENT 


bo 


5 
10 
20 


V|N = VssorVDD 
All valid input 
combinations 




5 
10 
20 




0.05 

0.1 

0.2 


5 
10 
20 




150 
300 
600 


AiAdc 



NOTES: ' Remaining Static Electrical Characteristics are listed under *9CL4<XI0B Swiss Fimlly Specificatiom*. 
' Tlow = -S5°C for C, D, F. H device. 
= -40°C for E device. 
Thigh " +125°C for C, D, F, H device. 
= + 8S°C for E device. 



DYNAMIC CHARACTERiSTICS (Cl = 50pF, T* = 25" C) 



PARAMETER 


Cx 
(pF) 


Rx 

(kf2) 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DEl^Y TIME 
From A or B 


Vlh. 


15 


5 


5 
10 
16 




270 
90 
70 


540 
180 
140 


ns 






1000 


10 


5 
10 
15 


- 


510 
170 
120 


1020 
340 
240 


ns 


From Cd 




15 


5 


5 
10 
16 


- 


270 
90 
70 


540 

180 
140 


ns 






1000 


10 


6 
10 

16 


- 


550 
300 
250 


1100 
600 
600 


ns 


OUTPUT TRANSITION TIME 


^TLH. 
^THL 






5 
10 
IS 




130 
65 
SO 


260 
130 
100 


ns 


Note: Q Output 


^TLH 


IS 


5 


5 

10 
15 




130 
65 
60 


260 
130 
100 


ns 






1000 


10 


6 
10 
15 




270 
240 
220 


640 
480 
440 


ns 


MINIMUM INPirr PULBE WIDTH 

A or B Input 


PW|„ 






5 
10 
16 




70 
30 
25 


140 
60 
60 


ns 


OUTPUT PULSE WIDTH MATCH 
Same packa^ 




1000 


10 


5 
10 
15 




± 7.5 

±10 

±10 


±15 
+20 
±20 


% 


Different packages 




1000 


10 


5 
10 
15 






±50 
±50 
±S0 


% 



V„. DRAIN VOLTAGE (Vlic) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 



"1 r 




«os =-15 Vdc 



T. = 25°C 

I I 



3 
S 



Typical P-Channel 
Source Current Oharacteristjps 



i 25 
^ 20 

= 10 
J 5 





























































































•Vr., 


= 1! 


Vdc 


































= 10 












r 






" V,;s 


Vdc 
















1 




-T* 










_ «GS - a 

1 1 1 






1 



2 4 6 8 10 12 14 16 18 20 
V,» DRAIN VOLTAGE (Vdc) 



Typical N-Channel 
iSnk Current Characteristics 



SCL4528B 



AC TEST WAVEFORMS 




APPLICATIONS INFORMATION 



Cx 



T2 



'/j SCL4528B 



T 



•OUT 



Cd 



"irwir 



IN I 



T1 



■AAV— 



T2 



K SCL4528B 



■ OUT 



°j 



1- 



T 



Astable Operation 



Connection for Non-Retriggerable Opetation 



V« i L 



Cxi Rxi 



}iSCL4528B 



'V 



-WAt—Vb 



'/a SCL4528B 



Q2 



IT 



n TL 



AteifateHllulUvibrator with AdjustaMe Period ant EMUirCyeto 



2^ 



SCL4531B 




FEATURES 

^ Variable Word Length 

^ Buffered Output 

4 Parity Selection Input 

DESCRIPTION 

The SCL4531B 12-Bit Parity Tree is con- 
structed with MOS P-channel and N-channel 
enhancement-mode devices in a single monolithic 
structure. The circuit consists of 12 Data-bit inputs 
(DO thru DID, an even or odd Parity Selection 
input (W), and an output (Q). The Parity Selection 
input can be considered as an additional bit. Words 
of less than 13 bits can generate an even or odd 
parity output if the remaining inputs are selected 
to contain an even number of 1 's. Words of greater 
than 12 bits can be accommodated by cascading 
other SCL4531 B devices by using the W input. 
Applications include checking or including a redun- 
dant (parity) bit to a word for error detection/ 
correction systems, controller for remote digital 
sensors or switches (digital event detection/ 
correction), or as a multiple-input summer without 
carries. 



CMOS 12-BIT PARITY TREE 



CONNECTION DIAGRAM 
(all packages) 



Vdd 
1 


D7 
1 


D8 D9 D10 D11 
1 1 1 1 


W 

-L. 


Q 
_J_ 


16 


15 


14 13 12 11 


10 


9 






SCL4531B 






1 


2 


3 4 5 6 


7 


8 


1 

D6 


1 

OS 


1 1 1 1 
□4..P3 D2 Dl 


1 

DO 


1 

Vss 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 
DC Supply Voltage Vqd-Vss 3 to IS 
Operating Temperature T/\ 



C, D, F, H Device 
E Device 



-55 to +125 
-40 to +85 



Vdc 

oc 
oc 
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SCL4531B 



QUIESCENT DEVICE 


Idd 


















1 

1 OU 




CURRENT 


5 


V|N = VssorVDD 




5 




0.05 


5 








10 


All valid input 




10 




0.1 


10 




300 








15 


combinations 




20 




0.2 


20 




600 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications". 
' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Tmigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 



DYNAMIC CHAftACTERISTICS (Cl = BOpF, Ta = 25° C) 



PAMMeTER 


(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 
From D Inputs 

From W Input 


tpLH. tpHL 


5 
10 
15 




420 
175 
120 


840 
350 
240 


ns 


tpLH.tpHL 


5 
10 
15 




250 
100 
70 


500 
200 
140 


ns 


OUTPUT TRANSITION TIME 


tTLH.tyHL 














5 




130 


260 


ns 






10 




65 


130 








15 




50 


100 





Vos, OFMIN VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 















— _ 1 


-\ 
Vdc 




n 








Vgs 


= -1 


) Vdc 














































Vos = -15 Vdc 
























































































1 



-10 * 
o 

-15 g 

-20 5 
o 

-25 S 



Typical P-Channel 
Source Current Characteristics 



i 25 
^ 20 

= 10 
J 5 





























































































Vcs 


= 15 


Vdc 
















R 


















= 10 












r- 








Vdc- 












— I 


— 


1 






= 25 


- n - 






BCS — u ■u« 

1 1 I 






1 



2 4 6 8 10 12 14 16 18 20 
Vk, drain voltage (Vde) 



Typical N-Channei 
Sink Current Characteristics 
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SCL4543B 
Preliminary 




FEATURES 

4 Phase Input Signal Reproduced on Outputs for 

Liquid Crystal Display 
4 Latched Storage of Input Code 

♦ Blanking Input f^r Oitflkg/i llMMitlp. 
Modulation 

4 Readout Blanking for lltaoal Input 

Combinations 
4 Pin Compatible with CO40B6A (with Pin 7 

Tied to Vss) 

# Balanced Output Driva Current Specifications 

DESCRIPTION 

The SCL4543B BCD-to-7 Segment Latch/ 
Decoder/Driver is designed for use with liquid 
crystal readouts and is constructed with comple- 
mentary MOS (CMOS) enhancement'mode devices. 
The circuit provides the functions of a 4-bit storage 
latch and a 8421 BCD-to-seven segment decoder 
and driver. The device has the capability to invert 
the logic levels of the output combinations. The 
Phase (Ph), Blanking (BD, and Latch Disable (LD) 
inputs are used to reverse the truth-table phase, 
blank the display, and store a BCD code, respec- 
tively. For liquid crystal readouts, a square wave is 
applied to the Ph input of the circuit and the 
electrically common backplane of the display. The 
outputs of the circuit are connected directly to the 
segments of the readout. For other types of 
readouts, such as light-emitting diode (LED), in- 
candescent, gas discharge, and fluorescent read- 
puts, connection diagrams are given on this data 
theet. 

Applications include Instrument (e.g., counter, 
TRUTH TABLE 











INPUTS 


OUTPUTS 




LD 


Bl 


Ph* 


D C B A 


a b c da ( g 






1 





X X X X 






















1 
10 
11 


1111110 
1 10 
110 110 1 
11110 1 




2 
3 
















10 
10 1 
110 
111 


110 11 
10 110 11 
10 11111 

1 1 1 


4 

5 
6 
7 



















1 Q 
10 1 

10 10 
10 11 


1 1 1 1 1 1 t 

11110 11 





8 

9 

BIsnli 
Blank 
















110 
110 1 
1110 
1111 








Blank 
Blank 
Blank 
Blink 











X X X X 














InverM ol Ou<Qul 

Combinations 

Above 






X = Don'I care 

t = Above Combinaiiont 

* ■= for liquid crytial readouu. apply a tquare waM to Ph. 

For common cathode LED readouts, lalect Ph - 0.. 

For common anoda LEO readouu. wlact Ph ° 1. 
**-Oapsndaiipwifli*BCDcod>iM«vtainIyapplMwlwn LO- 1. 





BCD-TO-SEVEN SEGMENT 
LATCH /DECODER/DRIVER 



CONNECTION DIAGRAM 
(all packages) 



Vdd 
1 


f 
1 


g 


e d 
1 1 


c 
1 


b 

_l_ 


a 

J , 


16 


15 


14 


13 12 


11 


10 


9 








SCL4543B 








1 


2 


3 


4 5 


6 


7 


8 


1 

LD 


T" 

c 


"T 

B 


1 1 
D A 


T" 

Ph 


-r 

Bl 


Vss 



Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 

For maximum reliability: 
DC Supply Voltage Vqd ■ VsS 3 to 15 
Operating Temperature T/\ 



C, D, F, H Device 
E Device 



-65 to +126 
-40 to +86 



Vdc 

oc 
oc 



DVM, etc.) display driver, computer/calculator 
display driver, cockpit display driver, and various 
dock, watch, and timer uses. 



BLOCK DIAGRAM 



) 13 
1 16 



Vdd - PI" 18 

Vss - Pin 8 






1 
1 


D 
(_ 


D 
_/ 


S' 


5 




8\'3 





1 


2 


3 


4 


5 


6 7 


8 9 



SCL4543B (Preliminary) 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 




+25°C 


Thigh' 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


Idd 












0.05 






150 


IxAdc 


CURRENT 


5 


V|N = VssorVDD 




5 




5 








10 


All valid input 




10 




0.1 


10 




300 








1S 


combirHrtions 




15 




0.2 


15 




600 





NOTES: ' Reniaining Static Electrical Characteristics are listed undw <%(H:4€IOOB'Sedes Family Spe#^^ 
' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

' This device has been designed for balanced output drive current spectfications. Consult Family Specifications. 



DYNAMIC CHARACTERISTI(S(Cl° 50pF, T^ = 25° C) 



PARAMETER 


VoD 

(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 


IpLH.tpHL 














5 




550 


1100 


ns 






10 




210 


420 








15 




160 


320 




OUTPUT TRANSITION TIME 


fTLH.tjHL 
















5 




100 


200 


ns 






10 




50 


100 








15 




40 


80 




MINIMUM DATA INPUT SETUP TIME 


^tup 














5 




-40 





ns 






10 




-15 











15 




-10 







MINIMUM DATA INPUT HOLD TIME 


thold 














5 




40 


80 


ns 






10 




15 


30 








15 




10 


20 




MINIMUM LD PULSE WIDTH 


PWld 














5 




125 


250 


ns 






10 




50 


100 








15 




40 


80 





V» DIUM WLTME (We) 

■20 -18 -16 -14 -12 -10 -B -6 -4 -2 



1 \ I I I I ^ 
- . 1- Vc,s = -5 V!lc_ 



VGs = -10Vdc 







T»-2rc 



-5 

-10 ^ 
o 

-15 I 

-20 * 
n 

-26 = 

-30 S 

-36 5 

-40 I 

-45 E 
-50 



Typical P-Channel 
Source Cuerwtt GhatacterisUes 













1 


















« 


GS ~ 


15 V 


dc- 






































































Vgs = 1 


OVdc 
































































= 25 


•C - 






1 











2 4 6 8 10 12 14 16 18 20 
Vta, DRAIN VOLTAGE (Vdc) 



Typical N-Channel 
Sink Gurreot Oharaetefisties 
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SCL4543B (Preliminary) 



LOGIC DIAGRAM 




Phase 6 



10 b 
t1 c 
t2 d 

13 e 
15 f 

14 « 



' APPLICATIONS INFORMATION 

CONNECTIONS TO VARIOUS DISPLAY READOUTS 



SCL4543B 
Output 

Ph 



LIQUID CRYSTAV (LCI READOUT 

One of Seven Segments 



imm' 



Common 
Backplane 

/ 



_ Square Wave 



LIGHT EMITTING DIODE (LED) READOUT 



Common 
Cathode LED 



Common 
Anode LED 



SCL4543B 
Output 



r 



>Vdd 



Note: Bipolar transistors may be added for gain (for Vqq ^IOV or ^ 10 mA). 



FLUORESCENT READOUT 



SCL4543B 
Output 



IVss ^ — 
i'-K Filament 
W Supply 



I Vss or appropriate 
" voltage belowf Vgs. 



INCANDESCENT READOUT 



Appropriate 
Voltage 



SCL4543B 

Output 



i 




■i= Vss 



GAS DISCHARGE READOUT 



Appropriate 
Voltage 




SCL4555B 
SCL4556B 




FEATURES 

^ Buffered Outputs 

^ Selected Output Active High (SCL4555B) or 

Active Low (SCL4656B) 
4 Expandable 

DESCRIPTION 

The SCL4555B and SCL4556B are constructed 
with complementary MOS (CMOS) enhancement- 
mode devices. Each decoder/demultiplexer has two 
Select inputs (A and B), an active-low Enable Input 
(E),.and four mutually-exclusive outputs (QO, Q1, 
Q2, Q3). The SCL4555B has the selected output 
go to the "high" state, and the SCL4556B has the 
selected output go to the "low" state. Expanded 
decoding such as binary-to-hexadecimal (1-of-16), 
etc., can be achieved by using other SCL4^5B or 
SCL4556B devices. 

Applications include code conversion, address 
decoding, memory selection control, and demulti- 
plexing (using the Enable input as a dRCBinputi in 
digital data transmission systems. 



TRUTH TABLE 



Inputs 


Outputs 
SCL4555B 


Outputs 

SCL4556Ei 


Enable 


Se 


lect 


E 


B 


A 


Q3 


Q2 


Q1 


QO 


Q3 


Q2 


Q1 


QO 




















1 


1 


1 


1 











1 








1 





1 


1 





1 





1 








1 








1 





1 


1 





1 


1 


1 














1 


1 


1 


1 


X 


X 














1 


1 


1 


1 



CMOS 

DUAL 2-T0-4 LINE DECODERS 



CONNECTION DIAGRAM 
(all packages) 



Vdd 

1 


Eb Bb 
1 1 1 


QqB QibQ2B 

1 1 1 


Q3B 
1 


16 


15 14 13 


12 11 10 


9 




SCL4555B 


SCL4556B 




1 


2 3 4 


5 6 7 


8 



1 I I I I I 1 

Ea Aa 8a QoaQi'a Q2A^A Vss 
* I nverted for SCL4556B 

Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 16-pln Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vqq ■ Vgg 3 to 16 
Operating Temperature Ta 



C, D, F, H Device 
E Device 



-55 to +125 
-40 to +85 



VdC 

oc 



Oon't Care 



BLOCK DIAGRAMS 



SCL4555B SCL4556B 





A 


QO 


12 




Q1 


1 1 


B 






02 


to 










Q3 


9 



Vss " Pine 
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SCL4555B. SCL4556B 



ELECTRICAL CHARACTER I STI(^ 

STATIC CHARACTERISTICS' 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 


Tuow^ 


+2S°C 


Thigh ^ 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


•dd 


















150 


/I Ada 


CURRENT 


5 


ViN'VssorVoD 




5 




0.05 


5 








10 


All valid inputs 




10 




0.1 


10 




300 








15 


combinations 




20 




0.2 


20 




600 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications*. 
^ Tlow = -56°C for C, D, F, H device. 
= -40''C for E device. 
TnrGH = +125°C for C, D, F. H device. 

= + 85°C for E device. 



DYNAMIC CHARACTERISTICS (Cl = 50pF, T* = 25 0) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 
SCL4556B° 

SCL4S5eB 




5 
10 
15 




140 
65 
45 


280 
130 
90 


ns 




5 
10 
15 




160 
75 
50 


320 
150 
100 


ns 


OUTPUT TRANSITION TIIME 


VuHf^THL 














5 




130 


260 


ns 






10 




65 


130 








15 




50 


100 





Vk, drain voltage (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 















1 
















Vgs 


J 






n 








Vos 


= -1 


Vdc 














































Vc 


■s — ~ 


15 V 


dc 


















































































r 1 



-5 =- 

-10 * 

-16 S 

-20 ^ 

-25 = 



Typical P-Channel 
Source Current Characteristics 



3 
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S 25 
^ 20 

= 10 
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Vc, 


= 15 


Vdc 


































= 10 


















Vcs 


Vdc 
















1 














— Vos = a 

I 1 1 






1 



2 4 6 8 10 12 14 16" IB 20 
Vi,s. DRAIN VOLTAGE (Vdc) 



Typical N-Channel 
Sink Current Characteristics 



LOGIC DIAGRAM (^A of Dual) 




SCL4555B, SCL4556B 



APPLICATIONS INFORMATION 

I 



<A SCL4B5BB 



DATA — po — =^ 
1/6SCL4069UB 



TRUTH TABLE 



SELECT 
INPUTS 


OUTPUTS 


B 


A 


QO 


Ql 


02 


03 








DATA 








Q 





) 





DATA 








1 











DATA 





1 


1 











DATA 



1-of-4 Line Date Oemultiplexar Using SCL4555B 



SCL4555B 
oo~l 



-I- 



^1/6 SCL4069UbI I ^ 



TRUTH TABLE 



INPUTS 


Q OUTPUTS 


C 
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1-of-8 Decoder Using SCL4555B 





TRUTH TABLE 








JisU— 00^ 




INPUTS 


OUTPUTS 
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K 8CL4556B 
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1-of-1f mmim Usina SCL45»B^CL465QB 
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SSL4581B 




FEATURES 

4 Function and Pinout Equivalent to 74181 

4 Provides 16 Logic Functions and 16 AritlmiBtie 

Functions 
4 Comparator Function 
4 Positive or Negative Logic 
4 Full Loolc-Aliead for High-Speed Oparatiom on 

Long Words 

DESCRIPTION 

The SCL4581B is a CMOS 4-Bit Arithmetic 
Logic Unit (ALU) capable of providing 16 func- 
tions of tvm Bool«in variables and 16 binary 
arithmetic operations on two 4-bit words. The level 
of the Mode Control input determines whether the 
output function is logic or arithmetic. The desired 
logic function is selected by applying the appro- 
priate binary word to the Select inputs (SO thru 
S3) with the Mode Control input high, while the 
desired arithmetic operation is selected 'Iw applying 
a low voltage to the Mode Cona<ol input, the 
required level to Carry in, and the appropriate 
word to the Select inputs. The Word inputs and 
Function outputs can be operated with either 
active-high or active-low data. 

Carry propagate (P) and Carry generate (G) 
outputs ire provided to allow a full look-ahead 
carry scheme for fast simultaneous carry genera- 
tion for the four bits in the package. Fast 
arithmetic operations on long words are obtainable 
by using the SCL4S82B as a second-order look- 
ahead block. An inverted Ripple-Carry input (Cp) 
and a Ripple-Carry output (^n-*4) ^ induded for 
rippl»tliroush operation. 



ALU SIGNAL DESIGNATIONS 



Designation 


Pin Nos. 


Function 


A3, A2, A1, AO 


19, 21, 23, 2 


Word A Inputs 


B3, B2, B1, BO 


18, 20, 22. 1 


Word B Inputs 


S3, S2, SI, SO 


3,4 5,6 


Function-Select 
Inputs 


Cn 


7 


Inv. Carry Input 


MC 


8 


Mode Control 
Input 


F3, F2, F1, FO 


13, 11, 10, 9 


Function Outputs 


A = B 


14 


Comparator Output 


P 


15 


Carry Propagate 
Output 


Cn+4 


16 


Inv. Carry Output 


G 


17 


Carry Generate 
Output 



CMOS 4-BIT 
ARITHMETIC LOGIC UNIT 



CONNECTION DIAGRAM 
(all packages) 



OUTPUTS 



Vdd 

_J_ 


1 


1 


A2 
1 


B2 A3 B3 G Cn+4 P A=B F3 
1 1 1 1 1 1 1 1 


24 


23 


22 


21 


20 19 18 17 16 15 14 13 


1 


2 


3 


4 


SCL4581B 

5 6 7 8 9 10 11 12 



I I I I I I I I I I I r 

BO AO S3 32 SI SO Cp MC FO F1 F2 Vss 



INPUTS 



OUTPUTS 



Add suffix for package: 

D 24-pin Ceramic 
E 24-pln Epoxy 
H Chip 



RECOMMENDED OPERATING CONDITIONS 
For rnMclmtim relialbility: 

DC Supply Voltage Vdq - Vss 3 to 15 Vdc 
Operating Temperature T/\ 



D, H Device 
E Device 



-55 to +125 
-40 to +85 



°C 



BLOCK DIAGRAM 




Vbo - Pbt24 



SCL4581B 



ALU FUNCTION GENERATION 

The SCL4581 B can be used with the signal designations of either Figure 1 or Figure 2. 

The logic functions and arithmetic operations obtained with signal designations as in Figure 
1 are given in Table 1; those obtained with the signal designations of Figure 2 are given in 
Table 2. 



Select 
I nputt 



Carry in 
Mode Control 



SO SI S2 S3 


AO 






FO 


Al 




A2 


F 1 


A3 


F2 


BO 


F3 


81 






A - B 


82 






Cnt4 


83 




c„ 


G 


MIC 


P 



Vdd = Pin 24 
Vss " Pin t2 



)14 Comparison Output 
316 R ipple Carry O utput 



31' 1 LOOl 

>i5 r'" 



A head 
V Outputs 



6 O- 

2 O- 
23 O- 

21 O- 

19 O- 
1 O- 

22 o- 

20 O- 
18 O- 



SO S1 S2 S3 




AO 


FO 




Al 
A2 


F 1 


— O10 


A3 


F2 




BO 


F3 


— ^13 


B1 


A = B 


— 014 


B2 
83 

c„ 


Cn+4 

G 


016 

017 


MC 


P 


01S 



FIGURE 1 
(Use with Table 1 for Positive logic, 
with Tabic 2 for msatiw legipl. 



FIGURE 2 
(Use with Table 2 for positive logic, 
with Table 1 for negative logic) 



TABLE 1 TABLE 2 



SELECTION 


ACTIVE-LOW DATA 












ACTIVE-HIGH DATA 




MC-H 


MC = L; ARITHMETIC OPERATIONS 




5tLti;nuN 


MC = H 


MC • L, ARITHMETIC OPERATIONS 


S3 


S2 


si 


so 


LOGIC 
FUNCTIONS 


Cn-L 
(no eirrv) 


C„>H 

(wHhianyl 




S3 S2 SI SO 


LOGIC 
FUNCTIONS 


5„.H 
(nocwrv) 


t„-L 
(eritfi any) 


L 


L 


L 


L 


F 


= s 


F 


-A MINUS 1 


F- A 




L 


L 


L 


L 


F-S 


F 


-A 


F-A PLUS 1 


L 


L 


L 


H 


F 


-SB 


F 


> AB MINUS 1 


F- AB 




L 


L 


L 


H 


F-JTTB 


F 


- A+B 


F = (A t B) PLUS 1 


L 


L 


H 


L 


F 


= S + B 


F 


- A?MINUS 1 


F-AW 




L 


L 


H 


L 


f-Sb 


F 


-A-tB 


F-(A + I1PLUS1 


L 


L 


H 


H 


F 


= 1 


F 


- MINUS I l2'sCO.VlPI 


F-ZERO 




L 


L 


H 


H 


F = 


F 


= MINUS 1 l2'sC0MPLI 


F = ZERO 


L 


H 


L 


L 


F 


. aTb 


F 


. A PLUS (A * B) 


F = A PLUS (A + 1) PLUS 1 




L 


H 


L 


L 


f-HB 


F 


- A PLUS AS 


F = A PLUS AB PLUS 1 


L 


H 


L 


H 


F 


= 8 


F 


-AB PLUS IA*1| 


F . AB PLUS lA t Bl PLUS 1 




L 


H 


L 


H 


F.-B 


F 


= (A + Bl PLUS a¥ 


F - (A + B) PLUS AB plus 1 


L 


H 


H 


L 


F 


= A © B 


F 


- A MINUS B MINUS 1 


F - A MINUS B 




L 


H 


H 


L 


F- A © B 


F 


> A MINUS B MINUS 1 


F-A MINUS B 


L 


H 


H 


H 


F 


-AtB 


F 


= A + I 


F . lA ♦ Bl PLUS 1 




L 


H 


H 


H 


F • AF 


F 


- A¥ MINUS 1 


F-AB 


H 


L 


L 


L 


F 


'Kb 


F 


- A PLUS (A + Bl 


F - A PLUS (A + Bl PLUS 1 




H 


L 


L 


L 


F-S+B 


F 


- A PLUS AB 


F-A PLUS AB PLUS 1 


H 


L 


L 


H 


F 


•A © B 


F 


- A PLUS B 


F - A PLUS B PLUS 1 




H 


L 


L 


H 


F-A © B 


F 


= A PLUS B 


F-A PLUS B PLUS t 


H 


L 


H 


L 


F 


= B 


F 


= AB PLUS (A + Bl 


F . AB PLUS (A t 81 PLUS 1 




H 


L 


H 


L 


F-B 


F 


= (A + Bl PLUS AB 


F = IA+ 81 PLUS AB PLUS 1 


H 


L 


H 


H 


F 


-AtB 


F 


• (A+ 81 


F = (A ♦ B) PLUS 1 




H 


L 


H 


H 


F = AB 


F 


= A8 MINUS 1 


F . AB 


H 


H 


L 


L 


F 


- 


F 


» A PLUS A* 


F = A PLUS A PLUS 1 




H 


H 


L 


L 


F = 1 


F 


= A PLUS A' 


F = A PLUS A PLUS 1 


H 


H 


L 


H 


F 


•Aff 


F 


- AB PLUS A 


F - AB PLUS A PLUS 1 




H 


H 


L 


H 


F- A + B 


F 


-lA-i^B) PLUS A 


F - (A + Bl PLUS A PLUS 1 


H 


H 


H 


L 


F 


» AB 


F 


- aFplus a 


F = ABPLUS APLUS 1 




H 


H 


H 


L 


F-A + B 


F 


- (A +1) PLUS A 


F > (A VS) PLUS A PLUS 1 




H 


H 


H 


F 


= A 


F 


= A 


F - A PLUS 1 




H 


H 


H 


H 


F-A 


F 


-A MINUS 1 


F-A 



'Each bit is shifted to the next more significant position. 



When the device is in the subtract mode 
(LHHL), comparison of two 4-bit words present at 
the A and B inputs is provided using the A=B 
Output. It assumes a high-level state when indi- 
cating equality. Also, when the ALU is in the 
subtract mode the Cn-f4 output can be used to 
indicate relative magnitude as shown in this table: 



Data 
Level 


Cn 




Magnitude 




H 


H 


A < B 


Actiue 


L 




A <r B 


High 




L. 


A > B 




L 


L 


A & B 




L 


L 


A < B 


Active 


H 


L 


A < B 


Low 


L 


H 


A > B 




H 


H 


A a B 
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SCL4581B 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS' 



PARAMETER 


Vdd 
(Vdcl 


CONDITIONS 


Tl 


5W* 


+25°C 


Thigh ^ 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


OUIESCENT DEVICE 
CURRENT 


'do 


5 
10 
15 


ViN-VssOrVoo 
All valid input 
combinations 




5 
10 
20 




0.06 

0.1 

0.2 


5 
10 
20 




150 
300 
600 


;iAdc 



NO'reS: ' Remaining Static Electrical Characteristics are listed under '^L4000B Series Family Specifications". 
' Tlow = -^"C for D, H device. 
= -40'*C for E device. 
Thiqh = +12S''C for D, H device. 
= + M^C for E device. 



DYNAMIC CHARACTERISTICS (Cl = 50pF, T* = 25"C) 



PARAMETER 


Vdd 

(Vdcl 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 


tPLH tpHL 












Sum In to Sum Out 




5 


_ 


525 


1050 


ns 






10 


- 


185 


370 








16 




136 


270 




Sum In to Sum Out (Logic Mode) 




6 




500 


1000 


ns 




10 




175 


350 








15 




136 


270 




Sum lntoA=B 




5 




750 


1600 


ns 






10 




260 


600 








15 




186 


370 




Sum In to P or € 




5 




366 


730 


ns 






10 




135 


270 








15 




95 


190 




Sum I n to 0^44 




5 




500 


1000 


ns 




10 




175 


350 








15 




130 


260 




Carry In to Sum Out 




5 




285 


570 


ns 






10 




110 


220 








15 




80 


160 




Carry In to Ct^4 




5 




230 


460 


ns 






10 




90 


180 








15 




65 


130 




OUTPUT TRANSITION TIME 


tTLHftTHL 
















5 




130 


260 


ns 






10 




66 


130 








15 




60 


100 





AC Test Setup Reference Table 



TEST 


AC PATHS 


DC DATA INPUTS 


MODE 


INPUTS 


OUTPUTS 


TO Vss 


TO VoD 


D«lav Time 


AO 




Remaining A's 
Cp 


AM B'S 


Add 


Sum[f, to P 
□•lav Timo 


AO 


P 


Remaining A's 
Cn 


All B'S 


Add 


Som.n lo G 
Delay Time 


§0 




AM A's 
Cn 


Remaining B's 


Add 


Sumin to Cn,4 
Delay Time 


BO 


G 


AM A's 
Cn 


Remaining B's 


Add 


C to Sumou, 
Oslav Time 


Cn 


Any F 


All A'S 


All B's 


Add 


Cn to Cn+4 
Daisy Tima 




Cn* 4 




All B's 




Sumjn to A = B 
Dalav Time 


AO 


A = B 


All B'5 

Remaining A's 


Cn 


Sub 


May TIma 
{'LoflteModa) 


Alt f -S 


AnyF 


All A'a 


M 


E Hclusiva 
OR 



Vn,, DnUN VOLTME (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 















1 -1 






























VqS 


= -1 


Vdc 














































Vc 


^ =-15 Vdc 




































































= 2! 


















-T. 



-5 

-10 ' 
o 

-15 I 
-20 ■ 



Typical P-Channel 
Source Current Charaeteristies 



g 26 
^ 20 

S 15 

=■ 10 

i 5 





























































































■ Vgs 


= 15 


Vdc 


































= 10 




















Vdc 
















1 




T» 


= 25 


• C - 






— 'as = 


5 Vdc 

1 







2 4 6 8 10 12 14 16 18 20 
Vk. DIMM VOLTABE (VAC) 

Typical N-Channel 
Sink Current Charaeteristies 



266 



Bits 


miuiiilouw 

Logic Units 


Carry Gonerators 


ALU S 


1 to 4 


1 




None 


5 to 8 


2 




Ripple 


9 to 16 


3 or 4 


1 


Full Look-Ahead 


17 to 64 


5 to 16 


2 to 5 


Full Look-AlMad 



EXPANSION TECHNIQUES 



le-BltALU. RIppl* Carry 

SCL4S81B 



G P 



OOPO Cn4x G1 PI C„t.y G2 P3 Cri*.! S3 P3 
SCL4S82B 

H- 

IS'Bit ALU, TwO'Lwal Lopk-Ahaad 



G P 1 G P 

n 1 n 


r 

G P 

n 


G P 

n ^ 


n n 


G P 

n 


G P 

n 


G P 

n 


OOPO GiH-N 01 ^1 Cn+v Q2 P2 Cnv, G3 P3 
SCL4ra2B g p 


j GO PO Ol PI Cn+v M « as '3 

SCL4582B ^ ^ 



32 Bit ALU, Two Laval Look Ahaad Ovar 16 Bit Grouoi 
SCL45B1B 



G P 

n 


- Cn 

G P 

n 


- Cn 

G P 

n 


_ Cn 

G P 

n 


GO PO Cn, 


K ei Pi c„ 

SCIM 


y oaps c„ 

S82B 


, G3 P3 
G P 



G p r G p 

TTinnr 



GOPO C„» Ol Pl C^y 



Combinad twa-<«v«l took -ahaaO and rlppl«-c*rrv ALU 



SCL45aiB 



G P 

n 


- Cn r 

G P 

n 


- Cn f- 

G P 

n 


Cn f— Cn 
G P 

n \ 


(— Cn 1- 

G P G P 

(I n 


- C„ p 
G P 

n 


r 

G P 


G P 

n 




GO PO Cn+ 
' Cn 


K G1 PI Cr,+ 
SCL45 


y G2 P2 Cnt 
82B 


^ G3 P3 G 
G P 


PO Cn,, Gl PI Cnt 
SCLA 


y G2 P2 Cn 
582 B 


I G3 P3 
G P 


GO PO Cp 
'~ SCL4582 










11 


n 










GO PO Cn«x 

- Cn 




SCL4B82B 


Ql PI C„, 


V 





M-BH ALU, pull'Carrv Leok-AhMd In Ttim LMtt. 



A and B Inputs and F Outputs are not shown (SCL4581B). 
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SCL4582B 




FEATURES 

4 Expandable to any Number of Bits 

^ High-Speed Operation 

^ Directly Compatible with SCL4581 B ALU 

DESCRIPTION 

The SCL4582B is a high-speed, Look-Ahead 
Carry Generator capable of anticipating a carry 
across four binary adders or group of adders. It is 
cascadable to perform full look-ahead across n-bit 
adders. Carry, generate-carry, and propagate^arry 
functions are provided. 

When used in conjunction Mith the SCL4581B 
Arithmetic Logic Unit (ALU), these generators 
provide high-speed carry look-ahead capability for 
any word length. Each SCL4582B generates the 
look-ahead (anticipated carry) across a group of 
four ALU's and, in addition, other carry look- 
ahead circuits may be employed to anticipate carry 
across sections of four look-ahead packages up to 
n-bits. 

Carry input and output of theSCUISSI B ALU 
are in their true form and the carry propagate (P) 
and carry generate (G) are in negated form; 
therefore, the carry functions (inputs, outputs, 
generate, and propagate) of the look-ahead gener- 
ators are implemented in the compatible forms for 
direct connections to the ALU. Reinterpretations 
of carry functions as explained on the SCL4581 B 
data sheet are also applicable to and compatible 
with the look-ahead generator. 



CMOS 

LOOK-AHEAD CARRY BLOCK 



CONNECTION DIAGRAM 
(all packages) 



Vdd 

1 


P2 
1 


G2 

_L 


1 1 1 


G 

_L 


^n+z 
1 


16 


15 


14 


13 12 11 


10 


9 








SCL4582B 






1 


2 


3 


4 5 6 


7 


8 


1 

G1 


1 
PI 


1 

GO 


■■ T I I 

PO §3 Fl 




I 

Vss 



Add suffix for package: 

C 1 6-pin Cerdip 

D 16-pin Ceramic 

E 16-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 
DC Supply Voltage Vqq - Vgs 3 to 1 5 
Operating Temperature T^ 



C, D, F, H Device 
E Device 



-55 to +126 
-40 to +85 



Vdc 

OC 
OC 



PIN DESIGNATIONS 



DESIGNATION 


PIN NO'S 


FUNCTION 


Gb,G1,G2.G3 


3.1,14,5 


Activ«-Low 
Carry *Gan«rata Inputs 


Pb.P1.P2.P3 


4,2.15.6 


Activa-Low 
Carry-Propaoata Inputs 


Cn 


13 


Carry Input 




12.11.9 


Carry Output! 


G 


10 


Activa-Low Group 
Carry-Ganarste Output 


P 


7 


Activa-Low Group 
Carry -Propaoata Output 



LOGIC EQUATIONS 



C„tx - GO* P0« C„ 

Cp+y = G1 + PI • GO + PI • PO • Cn 

C„+^ - G2 ♦ P2 • G1 ♦ P2 • PI • GO ♦ P2 • P1 • PO • On 
G « Q'3+ P3« Q3'+ P3* P3 • OA -f P3« P7* PI • GO 
P - P3 • P2 • PI • PO 



BLOCK DIAGRAM 









130 




0>2 




GO 




1 o — c 


g1 Cnty 


011 


14 o C 


G2 




5 O C 


53 c„„ 


09 


4 O C 


pS 




2 O C 


pT p 


07 


tB O C 


ra - 




6 O— B 


g 


O10 


V 






Vss - '1" 


8 



SCL4582B 

ELECTRICAL CHARACTERISTICS 



STATIC CHARACTERISTICS' 



PARAMETER 


Vdd 
(Vdc) 


CONDITIONS 


Tlow^ 


+25°C 


Thigh' 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


'dd 






















CURRENT 


5 


V|N=VssorVDD 




5 




0.05 


5 




150 


MAdc 






10 


All valid input 




10 




0.1 


10 




300 








15 


combinations 




20 




0.2 


20 




600 





NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4(X)0B Series Family Specifications". 
* Tlow = -55°C for C, D, F, H device. 
= -40''C for E device. 
Thigh = +125°C for C, D, F, H devjce. 
= + 85°C for E device. 



DYNAMIC CHARACTEftlSTICS (C,^ ^ 50pF, Ta = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 


tpLH/tpHL 
















5 




175 


350 


ns 






10 




85 


170 








15 




65 


130 




OUTPUT TRANSITION TIME 


txLH.tTHl 














5 




130 


260 


ns 






10 




65 


130 








15 




50 


100 





V„, DRAIN VOLTAGE (Vdc) 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 















= -5 


- 
Vdc 
















Vgs 




n 








































Vc 


>s — ~ 


15 V 


dc 
































































— 4E 




















r 



-5 5- 
-10 ^ 

D 

-15 I 

-20 ^ 
o 

-25 = 



3 
I 



Typical P-Channel 
Source Current Characteristics 



5 

E 



g 25 
^ 20 

1 15 
= 10 

i 5 































































































= 15 


Vdc 
































= 10 


















Vgs 


Vdc 












— 1 


1 




T 


— 9^ 








1 1 1 




1 1 



2 4 6 8 10 12 14 16 16 20 
V» DRMI WLTABE (We) 



Typical N-Channel 
Sink Current Characteristics 



APPLICATIONS INFORMATION 



if 



— u 



SCL4583B ' 



SCL4582B 



1 



64«rr ALU, FULL-CARRY LOOK-AHEAD IN THREE LEVELS 
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SCL4585B 




FEATURES 

4 Binary or BCD Comparison 
4 Expandable 

4 A<B, A=B, A>6 Outputs Available 

DESCRIPTION 

This 4-Bit Magnitude Comparator performs 
comparison of straight binary and straight BCD 
(8-4-2-1 ) codes. Three decisions about two 4-bit 
words (A, B) are made and are externally available 
at three outputs. These devices are fully expand- 
able to any number of bits without external gates. 
Words of greater length may be compared by 
connecting comparators in cascade. The A<5 and 
A=B outputs of a stage handling less-significant bits 
are connected to the corresponding A<$ and A=B 
inputs of the next stage handling more-significant 
bits. The A>6 cascading input is connected to a 
high level. The stage handling the least-significant 
bits must have a high-level voltage applied to the 
A=B and A>B inputs. An alternate method of 
cascading which reduces the comparison time is 
shown under Applications Information. 



CMOS 4-BIT 
MAGNITUDE COMPARATOR 



CONNECTION DIAGRAM 
(all package) 



INPUTS OUTPUTS 



INPUTS 



Vdd 

1 


A3 
1 


B3 A>B A<B BO AO 81 
1 1 1 1 1 1 


16 


15 


14 13 12 11 10 9 






SCL4585B 


1 


2 


3 4 5 6 7 8 


1 

B2 


1 

A2 


1 1 1 1 1 1 
A=B A>B A<B A=B A1 Vss 
^^-i— v-i*^ INPUT 



INPUTS 



CA^CAOINI3 
INPUTS 



OUTPUT 

Add suffix for package: 

C 16-pin Cerdip 

D 16-pin Ceramic 

E 1 6-pin Epoxy 

F 16-pin Flat 

H Chip 



RECOMMENDED OPERATING CONDITIONS 
For maximum reliability: 

DC Supply Voltage Vqq - Vgs 3 to 15 
Operating Temperature Ta 



Vdc 



C, D, F, H Device 
E Device 



-55 to -H 25 OC 
-40 to +85 OC 



TRUTH TABLE 



BLOCK DIAGRAM 



Input* 




Comparing 


Cascading 


Outputs 


A3, B3 


A2. B2 


A1. B1 


AO. BO 


AO 


A=B 


A^ 


A<B 


A=B 


A>B 


A3>B3 


x 


X 


X 


X 


X 












A3= B3 


A2>B2 


X 


X 


X 


X 












A3= B3 


A2=B2 


A1>B1 


X 


X 


X 












A3=B3 


A2=B2 


A1=B1 


AO>BO 


X 


X 












A3=B3 


A2=B2 


A1=B1 


AO=BO 


















A3=B3 


A2=B2 


A1=B1 


AO=BO 





1 







1 





A3=B3 


A2=B2 


A1-B1 


AO=BO 


1 












■ 


A3=B3 


A2=B2 


A1=B1 


AO<BO 


X 


X 


X 










A3=B3 


A2=B2 


A1<B1 


X 


X 


X 


X 










A3=B3 


A2<B2 


X 


X 


X 


X 


X 










A3<B3 


x 


X 


X 


X 


X 


X 










X 


X 


X 


X 


X 


X 













X = Don't Care 



4< 

6 ( 
6 < 
IOC 



15 < 
14 C 



(A>B)i„ 




<A-B)i„ 




IA<B)ij, 


(A>B)aut 


AO 




BO 




Al 


lA-B)o„, 


B1 




A2 




B2 


(A<B)out 


A3 




83 





Vqo - Pi" 16 
Vss - '"i" 8 
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SCL4585B 

ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS ' 



PARAMETER 


Vdd 

(Vdcl 


CONDITIONS 


Tlow' 


+25°C 


Thigh' 


Units 


Min. 


Max. 


Min. 


Typ. 


Max. 


Min. 


Max. 


QUIESCENT DEVICE 


'dd 






















CURRENT 


5 


V|N=VssOrVDD 




5 




0.05 


5 




150 


/iAdc 






10 


All valid Input 




10 




0.1 


10 




300 








15 


combinations 




20 




0.2 


20 




600 





NOTES: ' Remaining Static Electrical Characteristics are listed under '%L4000B Serin Family Specifications*. 

' Tlow = -55°C for C, D, F, H device. 
= -40°C for E device. 
Thigh = +125°C for C, D, F, H device. 
= + 85°C for E device. 

DYNAMIC CHARACTERISTICS (Cl = 50pF, Ta = 25°C) 



PARAMETER 


Vdd 
(Vdc) 


Min. 


Typ. 


Max. 


Units 


PROPAGATION DELAY TIME 


tpLH.lpHL 
















5 




300 


600 


ns 






10 




125 


250 








15 




90 


180 




OUTPUT TRAMSlTISil TIME 


tTLH«fTHL 
















5 




130 


260 


ns 






10 




65 


130 








IS 




50 


100 





V,», DRAIN VOLTAGE (Vdc) 

20 -18 -16 -14 -12 -10 -8 -6 -4 -2 

1 — r=c 




— I u 



Typical P'Channel 
Source Current Characteristics 



E 



i 25 
^ 20 

a ^5 

a 10 

J 5 





























































































v„ 


= 15 


Vdc 


































= 10 












r 








Vdc 














i _ 


1 






= !B 


' r. - 






1 1 1 






1 



2 4 6 8 10 12 14 16 18 20 
«» DMUN WLTME (Wc) 



Typical N-Channel 
Sinic Current Characteristics 



LOGIC DIAGRAM 



(A-B),„ o [>^ 

(A>B),„J— 0- 




-|>H>— <'<*<B)o 



(A-B)out 



o(A>B)o„, 
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SCL4585B 



APPLICATIONS INFORMATION 
COMPARISON OF TWO N-BIT WORDS 



AO A1 A2 A3 



A4 A5 A6 A7 



An-3 An-2 An 1 An 





A<B 


A 


A<B 


— 




1 — 


A=B 


SCL4585 


A=B 




A>B 


B 


A>B 



A<B 


A 


A<B 


A=B 


SCL4585 


A=B 


A>B 


B 


A>B 



A<B 




A 


A<B 


A=B 


SCL4585 


A=B 


A>B 




B 


A>B 



80 81 B2 B3 



84 85 86 87 



Bn-3 Bn-2 Bn-1 Bn 



mvn 

(MSB) B19 — 

A19 

B18 — 

A18 

B17 

A17 

B16 

A16 



815 ■ 
A15 ■ 
B14 ■ 
A14 ■ 
B13 - 
A13- 
B12 ■ 
A12 ■ 



B11 - 

All - 

BIO - 
A10 - 
B9 - 
A9 - 
B8 • 
A8- 



B7 - 
A7 - 
86 - 
A6- 
B5- 
A5- 
B4- 
A4 - 



B3. 
A3- 
82- 
A2- 
B1 - 
A1 - 
(LSB) BO- 
AO- 



A3 

at '. 

Al 

■I 

Al 
80 
AO 
A<B 

A-a 

A>B 



A-a 

A>S 



A-0 

A>B 



*<B 
»-B 
*>B 



.-a 
A>a 



A2 

B1 

Al 

BO 

AO 

A<B 

A-B 

A>B 



BZ 
«2 



A<:a 

A-e 

A>B 



This application demonstrates Uow these magni- 
tude comparators can be cascaded to compare 
longer words. The example illustrated shows the 
comparison of two 20-bit words; however, the 
scheme is expandable to n-bits. As an example, one 
comparator can be used with five of the 20-bit 
comparators illustratad to expand the vrard length 
to 100-bits. 



B3 




*J 




tl 


SCL4585 


A2 




B1 


A<B 


Al 


A-B 


BO 


A>B 


AO 
A<B 




A-« 




A>a 





WORD 


NUMBER 


LENGTH 


OF PKGS 


1-4 bits 


1 


5-20 bits 


2-6 


21-100 bits 


8-31 



A<B 
.-B 
A>8 



A<B 
A>B 
A>B 
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RELIABILITY 
PROGRAMS 



SOLID 

PLUS 

PROGRAM 



The Solid Plus Program is a series of screening procedures offered by Solid State Scientific on its 
cerdip-packaged CMOS line to assure the highest degree of quality and reliability to commercial and 
industrialusers. The options available allow the user the choice of selecting the program which offers 
the maximum reliability/cost quotient for his particular application. 

WHAT SOUD PLUS DOES FOR THE USER 

'Simplifies incoming inspection 

•Eliminates the need for user screening and burn-in program 

•Reduces in-house rework due to infant mortatities 

'Reduces field failures 

'Reduces equipment down-time 

'Reduces system burn-in time requirements 

QUAUTY AND RELIABILITY IMPROVEMENT 

Every production lot of integrated circuits contains a small number of devices which survive the 
usual test procedures, but, for a variety of reasons, will fail prematurely when placed in service. Solid 
Plus pre-screening removes these "Infant mortalities" at the factory; the tight AQL guarantees 
isubstantially higher quality on Solid Plus devices. 

Reliability, as opposed to quality, refers to how well a device which is initially good will withstand 
Its environment. While reliability cannot be tested into a device, the stress tests of Solid Plus 
accelerate the time to failure of weak parts. Because these stress tests cause weak parts to fail prior to 
shipment, the population received by the user will actually demonstrate higher reliability in use. 

Solid Plus, therefore, means both higher quality and higher reliability to the user. This combina- 
tion of stress and double testing was the first such screening program offered to the CMOS user. 

For further information, ask for a copy of Brochure SP-2, "Solid Plus CMOS '. 



AVAILAWUTY 

All devices in the Solid Plus SCL4000 Series are available from local Solid State Scientific 
distributors. 



NOMENCLATURE 



SGL4049UB C + 




DEVICE TYPE 



SOLID PLUS 
PROGRAM OPTIONS 



+ - Option 1 
++ = Option 2 



See Flow Chart 
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SOLID PLUS PROGRAM OPTIONS 



SOUD-i' 



SOUD -t-i- 



VISUAL INSPECTIONS: 

Chip, Precap 
Per MIL-STD^ara 


MIL-STD-883 Class B Visual Inspections ensure 
cosmetic Integrity, bond integrity, and freedom 
from foreign materials. 


VISUAL INSPECTIONS: 

Chip, Precap 
Per MIL-STD-883 






The low-cost, high-reliability frit-seai ceramic 
(cerdip) pacltage is used for Solid Plus devices. 
(For more information, ask for a copy of the 
latest Reliability Report.) 




r 


ENCAPSULATION: 

Frit-Seal Ceramic (Cerdip) 
Package 


ENCAPSULATION: 

Frit-Seai Ceramic (Cerdip) 
Package 









STABILIZATION BAKE: 

24 hrs. @ 200°C 



i 



This long4erm lilgti-temperatui« stress helps 
eliminate marginal bonds and elec^lcal connec- 
tions. 



STABILIZATION BAKE: 
24 hrs. @ 200°C 



TEMPERATURE CYCLING 


-65/+150°C, 


10 Cycles 






GROSS LEAK TEST 


FINE LE 


AK TEST 







Exercising the circuits over this 215°C temper- 
ature range further stresses bonds, and gen- 
erally eliminates those missed during the bake. 



These tests are hermeticity screens to verify seal 
integrity. 100% Gross Leak - MiL-STD-883 
Method 1014 Cond. C. Sample Fine Leak - MIL- 
STD-883 Method 1014 Cond. A 



TEMPERATU 

-65/+150°C 


RE CYCLING 

10 Cycles 




f 


GROSS LEAK TEST 


FINE LE 


AKTEST 



CENTRIFUGE 



Centrifuge test is done on a sample basis to 
MIL-STD-883 Method 2001 Condition E. This 
mechanically stresses package seal, bonding 
wires, and die attach. 



CENTIIIFUGE 
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SOLID PLUS PROGRAM OPTIONS (Continued) 



SOUD + 



SOUD+-I- 



PRE-BURN-IN ELECTRICAL 
TESTS 






STATIC BURN-IN: 

168hrs. @125°C 
10Vdc 







POST-BURN-IN ELECTRICAL 
TESTS 



All devices functionally tested across 3 to 18Vdc 
range; 25°C parameters measured at 5, 10, and 
1 SVdG to data sheet. Quieseent leakageat 1 5Vde 
tested to lOVdclimltto maximize long-term reli- 
ability. 



Bum-In per MIL-STD- 
883 Method 1015. 



Bum-In per MIL-STD- 
883 Method 1015. PDA 
Requirements per MIL 
-M-38510 Imposed. 
(For more information, asl( for Technical Note 
TN-201.) 



A repeat of ttie pre-bum-in eleetrieal tests is per- 
formed on all daviees. 



PRE-BURN-IN ELECTRICAL 
TESTS 






DYNAMIC BURN-IN: 

48 hrs. @ 125°C 
lOVdc 


1 


r 



POST-BURN-IN ELECTRICAL 
TESTS 



QC AUDIT: 
SAMPLE 0.1 AQL 
GUARANTEE 0.15 AQL 



A Quality Control Audit samples devices to a 
stringent 0.1 AQL, and guarantees conformance 
to 0.15 AQL on all data sheet parameters. 



QC AUDIT: 
SAMPLE 0.1 AQL 
GUARANTEE 0.15 AQL 



MARKING AND COUNT 
VERIFICATION 



Devices are marked 
with a "+" to indicate 
this Program Option. 



Devices are marked 
with a " + + " to indi- 
cate this Program 
Option. 

Marking is In addition to the date code and lot 
identifier which appear on alt parte. 



MARKING AND COUNT 
VERIFICATION 



SHIPPING 



Devices are shipped in anti-static tubes to pro- 
tect against static discharge. Certification of 
compliance to 0.15 AQL included if requested. 



SHIPPING 
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HIGH RELIABILITY CMOS 



Solid state Scientific offers as part of its standard product line devices which meet various levels 
of reliability screening requirements. Devices ordered to these requirements meet the need of 
improved reliability in the military market. Programs adhere to the following military specifications: 



A. 


MIL-M-38510 


General Specification for Microcircuits 


B. 


MIL-STD-883 


Test Methods and Procedures for Microelectronics 


C. 


MIL-STD-19500 


General Specification for Semiconductor Devices 


D. 


MIL-l-45208 


Inspection System Requirements 


E. 


H4IL-M-65565 


Packaging of Microcircuits 


F. 


MIL-STD-1313 


Microelectronics Terms and Definitions 


G. 


MIL-Q-9858A 


Quality Program Ftequlrements 


H. 


Internal QRA 


Specifications 



The complete line of SCL4000 Series Devices Is available processed and screened In full 
accordance with MIL-STD-883. The table lists the test conditions and methods applicable to Class A, 
Class B, and Class C level screening. 

Class A devices are Intended for applications where maintenance or replacement Is extremely 
difficult or Impossible and where reliability is Imperative. Typical programs include aerospace and 
missile applications. 

Class B screening Is intended for systems where replacement can be performed but is difficult 
and expensive. Applications Include airborne electronics and medical instrumentation. 

Class C screened devices are Intended for military and Industrial applications twhere replacer 
ment can be readily accomplished. Such applications asground-based communicatiSriS fail Into thfs 
category. 







IUIL-STD-B83 




Class 


Test^ 


Description 


Method 


Condition 


A 


D 
O 




SEM Inspection' 


When spedfietl* 






X 






Internal Visual' 


Maximum Visual 

Criteria 
Optimum Visual 

Criteria 


2010 
2010 


A 
B 


X 


X 


X 


Stabilization Bake 


21* hrs. min. 
@150°C min 


1008 


C 


X 


X 


X 


Tem|3erature Cycling 


10 cycles, 

-esz+iso'c 


1010 


C 


X 


X 


X 


Constant Acceleration 
(Centrifuge) 


30,000 G's, min 
Yi plane 


2001 


E 


X 


X 


X 


Seal: Fine 
Gross 


Helium, 5 x 10"'cc/sec 
FC78 Vacuum/Pressure 
FC43 Hot 
10^cc/sec 


1014 
,1014 


A 
02 


X 

X 


X 
X 


X 
X 


Serialization 








X 






Pre- Burn-In 
Eiectricais 


■ Per applicable device 

specification: 
Read and Record 
As specified 






X 


X 




Burn-In Test 


240 hrs @ 125° C min 
160 hrs @ 125° C min 


1015 
1015 




X 


X 




Post-Burn-In 
El^rtcals 


Per applicable device 

specification: 
Read and Record 
As specified 






X 


X 




Reverse Bias 
Burn In 


When specified: 
72 hrs @ 1S0° Cmin 


1015 


A or C 


X 






Post-Reverse Bias 
Burn-In 
Electricals 


Per applicable device 

specification: 
Read and Record 






X 











MIL-STD-883 


Class 




Test' 


Description 


Meinou 


Condition 


A 
A 


o 


c 


Seal: Fine 
Gross 


Helium, 5 X 10* cc/sec 
FC78 Vacuum/Pressure 
FC43 Hot 
10-^ cc/sec 


1014 
1014 


A 
C2 


X3 

X3 






Final Electrical 
Test 


Per applicable device 

specification: 
25° C static parameters 
-55/+ 125° C static 

parameters 
25° C Dynamic and 

Switching parameters 
25° C Functional Test 






X 
X 

X 

X 


X 
X 

X 

X 


X 
X 


Radiographic 
Inspection 


2 views; inspect 
at 6X - 25X mag. 


2012 




X 






Qualification or 
Quality Conform- 
ance Inspection 


Group A, B, C, D 
as applicable 


5005 




X 


X 


X 


External Visual 


3X - 10X mag: 
configuration, 
lead structure, 
marking, 
workmanship 


2009 




X 


X 


X 



Notai: 1. Ml tests are 100% screens. 

2. These tests apply to packaged devices and chips; remaining tests apply only to packaged devices. 

3. Optional test 

4. SEM Inspection is done on a monthly basis as part of toullns process mentoring. 



DEVICE NOMENCLATURE 



BCL 



4049UB 



SCREENING LEVEL 




ACL = Class A 
BCL = Class B 
CCL = Class C 



Per MIL-STD-883 Method 5004.3 



PACKAGE TYPE 



C = Frit-Seal Ceramic (Gerdip) 

D = Welded-Seal or Side-Brazed Ceramic 

F = Ceramic Flsrt Pack 

H = Chip 



278 



